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Period  from  July  1  to  September  30,  1911:  Inventory  No.  28;  No6. 
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B.  P.  L-TI7. 

SEEDS  AND  PLANTS  IMPORTED  DURING  THE 
PERIOD  FROM  JULY  1  TO  SEPTEMBER  30, 1911: 
INVENTORY  NO.  28;  NOS.  31371  TO  3193& 


IMTUODTTCTOBT  STATEKBHT. 

"niis  twenty-eighth  juTOBtory  of  seeds  and  plants  imported  con- 
tains 20  per  cent  more  material  than  the  inventory  coTering  the  some 
period  of  last  year  and  includes  668  introductions. 

It  contains  some  interesting  plants  collected  by  Mr.  Frank  N. 
Meyer  in  Cluneee  Turkestan  during  the  winter  of  IdlO  and  the  spring 
of  1911.  These  months  were  spent  by  Mr.  Meyer  in  exploring  the 
oaaee  of  Chinese  Turkestan  south  of  the  Tien  Shan  Range  and  in 
crossing  over  this  range  to  Chugutchak,  Mongolia.  Of  the  dangers 
of  travel  in  this  country  Mr,  Meyer  himself  will  probably  be  given  an 
opportunity  to  tell  in  a  later  publication.  Certainly  they  were  great 
enough  to  make  the  material  secured  of  very  unusual  value. 

Part  of  the  collections  made  by  Mr.  C.  V.  Piper  during  his  study 
of  the  forage-crop  situation  in  the  Philippines  is  also  included.  Ss 
coUectionB  from  the  Dutch  East  Indies  and  British  India,  where  he 
traveled  as  an  agricultural  explorer,  will  be  deecribed  in  future 
inventories. 

Kxperimenters  Uving  in  the  Northern  States  will  probably  be 
interested  in  the  collection  of  winter  wheats  which  Mr.  Meyer  secured 
in  CSunese  Tiu-keetan  (Nos.  31780  to  31791);  in  four  varieties  of 
hull-lees  barley  from  which  the  natives  of  Chinese  Turkestan  make 
bread  (Kos.  31793  to  31796) ;  in  alfalfa  varieties  from  Ehotan,  Kash- 
gar,  and  Khanaka,  one  of  which  has  the  ability  to  grow  in  cool 
weather  •whtia.  otlwr  sorts  have  stopped  growing  (Nos.  31811  to 
31815);  in  a  variety  of  alfalfa  from  Oiugutchak,  Mongolia,  which  is 
said  by  the  grower^  there  to  be  much  hardier  than  the  Turkestan 
alfalfa,  though  giving  only  two  cuttings,  whereas  the  Turkestan 
gives  three,  but  while  one-third  of  the  plants  of  the  Turkestan  alfalfa 
■WW9  winteikilled  none  of  the  Mongolian  variety  was  injured  (No. 
31687);  in  a  hardy  wild  f^ple  found  byMr.Meyer  at  Kulj  a,  Chinese 
Turkestan,  which  may  prove  of  value  for  breeding  purposes  (No. 
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31688);  in  the  oleasters  from  this  same  r^on,  which  are  among  the 
hardiest  and  generally  most  useful  trees  known  for  dry,  cold  coun- 
tries (No.  31822);  in  some  winter  radishes  for  midsummer  planting 
(No.  31697) ;  and  in  four  Mongolian  wild  roses  with  characters  which 
may  make  them  valuable  for  breeding  purposes  (Nos.  31692  to  31695). 

Experimenters  in  the  Gulf  States  will  be  interested  to  leam  of  the 
introduction  from  the  Hawaiian  Islands  of  a  species  of  cotton  entirely 
new  to  this  country  (No.  31680).  This  is  a  good-sized  tree  with  large 
scarlet  flowers,  and  seeds  with  a  remarkable  short  brown  lint  on  them. 
Only  a  few  trees  are  in  existence  and  these  will  be  carefully  guarded 
to  prevent  this  very  striking  relative  of  our  cotton  plant  from  becom- 
ing extinct  and  forever  precluding  the  possibiBty  of  hybrids  being 
made  between  it  and  the  cultivated  species. 

The  attention  of  the  same  experimenters  in  the  South  is  called  to  a 
oolledtion  of  grasses  made  by  the  New  Zealand  Oovemmmt  tor  the 
purpose  of  regrassii^  the  denuded  areas  of  South  Island  (Nos.  31489 
to  31609);  to  a  collection  of  apple  varieties  resistant  in  the  mild 
climate  of  New  Zealand  to  the  woolly  aphis  (Nos.  31511  to  31536); 
to  a  Hew  chance  seedling  plum  of  Che  Satsuma  type  (No.  31652)  and  a 
new  variety  of  subtropical  apple  from  Natal  (No.  31653);  to  seven 
distinct  varieties  of  the  New  Zealand  flax  which  are  reported  to  be 
superior  fiber  producers  (Nob.  31884  to  31890);  to  six  varieties  of 
the  Bweet  potato  which  have  been  either  developed  by  the  Maoris 
of  New  Zealand  or  brought,  according  to  their  tradition,  from  the 
Hawaiian  Islands  by  their  ancestors  (Nos.  31908  to  31913);  and  to 
nine  varieties  of  rice  from  Chinese  Turkestan  (Nos.  31823  to  31832), 
one  of  which  is  said  to  ripen  its  grain  10  weeks  after  sowing. 

To  th(»e  whose  experimental  gardens  lie  south  of  the  zone  of  severe 
freezes  some  of  the  foUowing  introductions  may  appeal,  for,  although 
many  of  them  are  reported  to  be  strictly  tropical,  their  ability  to  grow 
farther  north  than  the  latitude  in  which  they  were  discovered  remains 
to  be  determined. 

The  success  of  the  Carissa  as  a  hedge  and  fruit  plant  has  made  it 
seem  advisable  to  get  other  species  of  the  same  genus  from  Natal 
(Nos.  31840  and  31841).  The  awakening  of  subtropical  horticulturists 
to  the  value  of  the  avocado  has  led  to  the  introduction  of  the  beet 
varieties  of  "paltas"  from  Quillota,  Chile  (No.  31631),  and  flve  differ^ 
ent  forms  from  various  locaJities  in  Costa  Rica  and  Guatemala  (Nos. 
31375,  31376,  31478,  31614,  and  31616),  while  the  introduction  of  the 
new  species  Penea  pittieri  (No.  31928)  should  iaterest  particularly 
those  who  have  begun  to  improve  this  new  fruit  plant  by  breeding 
and  ejection. 

S^ce  the  A&ys  ol  Capt.  Cook  the  seedless  breadfruits  of  Tahiti 

^e  been  famous,  but  the  culture  of  these  seedless  forms,  which  are 
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b&ked  and  eaten  as  a  vegetable,  seema  not  to  have  spread  very  widely 
through  the  Tropics.  The  introduction  of  cuttings  (No.  31378)  may 
therefore  stimulate  an  interest  in  this  tree,  which  has  so  much  of 
tropical  romance  connected  with  it. 

Teoi  Tftrieties  of  tropical  y&ms  (Diaaeorea  spp.,  Nos.  31914  to 
31923)  from  Port  Moresby,  New  Guinea,  may  add  some  valuable 
strains  to  the  collections  of  West  Indian  forms;  two  interestii^ 
mangos  from  Tahiti  (Nob.  31379  and  31380)  are  added  to  thehimdred 
or  80  varieties  which  compose  the  Florida  collections. 

Mr.  Piper  calls  attention  to  the  uses  of  the  Nipa  palm  as  a  plant 
for  trial  in  the  bracldah  swamps  of  southern  Florida  (No.  31556)  and 
reports  on  the  quality  of  the  fruit  of  the  wampee  from  Canton,  ChitLa 
(No.  31730),  which,  while  it  is  one  of  the  commonest  fruits  of  South 
China,  is  litUe  known  in  Florida  or  Porto  Rico.  The  cajuput  tree  of 
New  South  Wales  (No.  31736)  has  made  a  remarkable  growth  on  the 
shores  of  Florida  and  promisee  to  be  a  most  valuable  tree  for  that 
r^on,  and  the  further  introduction  of  seed  will  be  of  interest  to 
tlK>se  who  are  studying  the  forest  problems  of  that  State. 

The  lacquer  tree  of  China  and  Japan  is  a  relative  of  our  poison  ivy 
and  is  quite  as  poisonous  to  some  people,  but  the  remarkable  charac 
ter  of  the  sap,  which  is  different  from  the  paint  oils  or  varnishes  in 
use  in  this  country,  makes  its  culture  worthy  of  the  consideration  of 
chemists.  The  during  process  is  not  a  simple  oxidation  phenomenon, 
but  it  depends  on  the  action  of  enzymes  upon  albuminoids  in  the 
presence  of  an  oi^auic  acid,  and,  as  the  product,  lacquer,  is  one  of 
the  most  durable  and  perfect  wood  coatings  known,  it  would  seem 
worth  while  to  find  ways  by  which  it  can  be  handled  by  painters. 
Tho  introduction  of  the  crude  lacquer  and  seeds  of  the  lacquer  tree 
(No.  31639)  are  for  the  purpose  of  interesting  the  paint  and  varnish 
makers  qf  this  country. 

The  extensive  employment  in  India  of  the  juice  of  a  certain  tropi- 
cal persimmon,  when  mixed  with  charcoal,  as  a  coating  for  the  plants 
of  boats  has  made  it  seem  worth  while  to  add  this  spedes  to  our 
coUection  of  Dioepyros  (No.  31488). 

To  those  who  wish  to  test  new  forms  in  their  gardens,  the  narras 
bom  Walfisch  Bay,  a  dune-forming,  thorny  cucurbitaceoua  plant 
(No.  31401)  which  produces  fruits  upon  which  the  Hottentots  Uve 
and  thick  nutlike  seeds  which  are  used  in  South  Africa  as  a  substi- 
tute for  almonds,  will  perhaps  be  of  interest;  or  one  of  Mr.  Piper's 
introductions  from  the  Philippines,  a  vine  with  beautiful  globose 
smooth  red  fruits  as  large  as  an  orange  (No.  31588) ;  or  the  pacuii 
of  Paraguay,  a  plant  as  frost  resistant  as  the  orange,  which  bears 
edible  fnut  (No.  31872). 
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Ab  heretofore,  the  manuscript  for  thia  invoitoty  has  been  prepared 
by  Miss  Mary  A.  Austin,  and  the  botanical  determinations  hnye  been 
made  and  the  notes  on  geographic  distribution  arranged  by  Mr.  H.  C. 
Skeds,  under  the  supervision  of  Mr.  Frederick  Y.  CoinUe,  of  the 
Office  of  Taxonomic  and  Range  Investigalions.  The  general  supei^ 
vision  of  this  inventory,  as  of  all  the  publicationa  of  this  office,  haa 
been  in  the  hands  of  Mr.  Stephen  C.  Stuntz. 

Datid  Faisohild, 
Agrituliaral  Explorer  in  Charge. 
Oppiob  of  Foreign  Seed  akd  Plant  Inteoduction, 

Waahington,  D.  C,  February  19,  191i. 
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S1371.    Xanthosoma  sp.  Yautla. 

Fnm  Uonte  Crigti,  Dominicui  Republic.  Procured  by  Ur.  Frederick  L.  L«wtoD, 
of  Uie  Bureau  at  Plant  Induat^.  Received  July  1,  ISll. 
"These  tubOTB  wera  obtained  by  Hr.  Leirton  on  the  maAet  under  the  name  of 
yautiA.  They  are  oblong  in  form,  one  qwcimen  being  6  inches  in  length  and  2} 
inchea  in  greatest  diameter,  with  a  weight  of  10  ounces.  The  eprouta  are  pink  or 
leddirii.  The  flediifl  white  and  nonacrid;  when  cooked  it  hecomea  slightly  purplish 
and  is  modemtely  firm.    The  flavor  is  r&ther  inferior."    {R.  A.  Ymmg.) 

S1872.    Xakthosoha  sp.  Tautla. 

FVom  Port  au  Prince,  Haiti.  Procured  by  Mr.  Frederick  L.  Lewton,  of  the 
Bureau  of  Plant  Industry.  Received  July  1,  l&ll. 
"Thetubmeof  this  variety  were  obtained  on  the  market  under  the  name  of  Malanga 
by  Hr.  Lewton.  They  are  roundish  in  generst  fonn,  some  q>ecimeiiB  being  about 
2{  by  3  inches  in  Mae  and  washing  S  te  S  ounces.  The  qirouta  are  reddiah  in  color. 
"Gia  fledi  is  acrid  when  raw,  but  the  acridity  is  destroyed  by  boiling  for  35  or  40 
minutes.    The  fleili  is  very  finn  when  cooked  and  is  of  fair  flavor."    (A.  A.  Young.) 

8187S.     Ipohoea  batatas  L.  Sweet  potato. 

From  Broadwood,  New  Zealand.    Presented  by  Hr.  George  Harris,  at  the  request 
of  Hr.  T.  W.  Adams.    Received  at  the  Plant  Introduction  Garden,  Ghico, 
Gal.,  June  28,  Ull. 
"  Kumanu." 

81374.    Inocabfus  edxtlis  Forst.  TaUtl-cheBtiiiit. 

Praok  Tahiti,  Society  Islands.  Procured  by  Ur.  North  ^KHiuIup,  Am^can 
consul.    Received  July  1,  1911. 

"OTahidn^esbiuts  come  from  what  is  considered  the  beet  tree  on  thia  island. 
The  nut  should  be  planted  about  4  or  5  inches  deep,  good  loamy  eoil  preferred,  in  the 
place  where  the  tree  is  desired.  It  is  of  alow  growth,  but  makes  a  beautiful  tree, 
growing  to  great  sice  and  yielding  abundantly.  Keep  the  seed  and  the  youi^ 
plant  damp,  but  not  wet."    {Wiruhtp.) 

"These  seeds  are  much  prized  by  Ihe  natives  as  food,  being  eaten  boiled  or  roasted. 
They  are  wid  fa>  be  leas  palatable  than  the  cheetnut."    IFairtMld.) 

S1376  and  31376.    Fbbsba  amebioaha  Miller.  Avocado. 

Ftam  San  Jose,  Costa  Rica.    Preeented  by  Hr.  Carlos  Wercklj.    Received 
July  S,  1811, 
Seeds  of  the  following; 

81875.  "Broad  oval." 

81876.  "Long,  but  without  neck  or  stem." 

"Tbeee  ara  seeds  of  large,  very  thick-fledied  and  very  good  varieties.  They  ara 
about  the  beat  that  come  to  the  market.    Plain  green."    (WtniU.) 
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S13^.    Entei^a  abbobescens  R.  Br.  Wliaa. 

From  TauiBugk,  New  Zealand.     I^Mented  by  the  Taurangs  F^uit-Testiiig  Sta- 
tion, Department  of  Agriculture,  New  Zealand.    Received  July  3,  1911. 
See  No.  30833  for  description. 

31378.    Abtocabfus  communis  Forst.  Breadfruit. 


leil.    Forwarded  to  Wadungton,  S.  C,  and  raceivad  June  27,  19U.    Num- 
bered July  6, 1911. 
"Theee  cutdnga  Eliould  be  planted  in  loamy  soil,  tlie  top  of  the  stalk  being  cloeed 
to  prevent  insects  from  entering,  and  the  plant  diouid  be  protected  from  the  midday 
oun  until  it  shows  s^ns  of  life.    This  is  ft  very  fine  wiety  trf  the  Tahiti  breftdfruit, 
being  about  the  size  of  a  gr^>efruit  and  without  seed."    {WinMp.) 

S1379  and  31380.    Mangifeba  indica  L.  Mango. 


1911.    Numbered  July  6,  1911. 
Plants  of  the  following;  quoted  notee  by  Hr.  Winship: 

81870.    "Superba  Hook.    This  givee  a  fine  large  fruit,  heavy  and  almcot 
round;  ita  color  is  yellowish  golden." 

81880.    "AUinima  Blanco.    This  is  practically  the  mme  as  the  preceding, 

poedbly  loiter  and  more  pointed  at  the  bottom;  iu  color  is  pink  or  ted, 

Bometimea  with  a  violet  hue." 

"BoUt  of  these  fruits  are  less  fibrous  than  the  other  mangos  found  here,  and  are 

Very  luscious.    These  trees  b^pn  to  beorwith  the  commencement  of  the  rainy  season. 

It  is  thought  that  both  of  these  varieties  came  originally  frmn  India." 

These  two  were  sent  in  as  UangiffTa  tuperba  and  M.  alHttima,  reipectively,  thou^ 
they  are  now  considered  merely  aa  forms  of  Jf.  iitdiai. 

31381.    Pbbsea  ambbicana  Miller.  Arocado. 

Secured  on  the  market  at  Lftredo,  Tex.,  by  Dr.  David  Griffiths,  of  the  Bureau  of 

Plant  Industry,  June,  1911.    Received  July  5, 1911. 

"A  Mexican  avocado,  the  only  one  of  the  kind  found.    Brownish  black  in  color. 

The  outer  skin  hard,  rather  brittle,  and  easily  peeled  off  from  the  edible  flesh.    Flavor 

good,  fleeh  firm."    {GriffiiJu.) 

SI383.     RoixiNiA  8p. 

Ftam  Pintcicaba,  Brazil.    Presented  by  Mr.  Clinton  D.  Smith,  Fazenda  Modelo 
do  Estado  de  Sio  Paulo.     Received  July  7,  1911. 
"Variety  Giftefo  (fe  iVrijro.    The  natives  call  this  fruit  uralicu. "    (SmitA.) 

31384  to  31388. 

From  the  vicinity  of  Chungking,  China.    Presented  by  Mr.  Albert  W.  Pontiua, 
American  consul.    Received  June  27,  1911. 
Seeds  of  the  toUowiug;  quoted  notes  by  Mr.  PonciuB: 

81384.  HoBDEDK  VOLOAXB  L.  Baiiey. 
Bearded. 

81385.  EonnBCK  vulqasx  var, 
"  Black.    Considered  superior.    Not  raised  extensively." 
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31384  to  313S8— Continued. 

31386.    HoBDBUM  TDi/OAKB  -vat.  Barley^ 


"All  diree  of  these  varieties  are  plooled  in  (he  beginning  of  November, 
the  crop  ripening  in  eaily  May  following.    They  are  chiefly  used  in  the  mauu~ 
bcture  of  wine  spirits,  very  little  being  used  as  human  or  animal  food . " 
31387.    Brabsica  hapub  L.  Bqa. 

"Black.    This  variety  grows  to  a  hei^t  of  about  3  feel  and  ripens  in  April 
or  Hay.    The  oil  obtained  from  the  seed  is  dark  in  colw. " 
81388.    BftASSiCA  JUHcmA  (L.)  Can. 

"Yellow.    This  variety  grows  to  a  hei^t  of  about  5  feet  and  ripens  in  A j»il 
or  Hay.    The  oil  extracted  from  the  seed  is  of  a  light  color. " 

31388  and  31390.    Feuoa  sellowiana  Betg. 

From  GalifcKitia.    Presented  by  Hr.  H.  Bdire,  Los  Angeles,  Cal.,  wba  procured 
them  from  the  garden  of  Urs.  Ingiaham.    Beceived  November,  1010.    Num- 
bered ior  convenience  in  recordiikg  diatrUiotion  July  10,  1911. 
Plants  grown  from  seed  received  on  the  foregoii^  date: 

81388.    "Variety  Hthrei.    This  large,  long  fruit  was  originated  by  me  years 
ago  by  aelectioa  and  crossbreeding.    It  gets  to  be  3  inches  in  length  by  2 
incbea  in  diametw,  has  smooth  skin,  and  is  of  good  flavor."    (ficAfr.) 
31380.    A  diort,  round  variety. 
See  Nos.  26120  and  26121  f<«  general  notes  on  this  fruit. 
31381.     FiNTTS  EUABicA  Medw.  Pine. 

From  Tiflis,  Caucasus,  Russia.    Freeented  by  Ur.  A.  Rollofi,  director,  Botanic- 
Garden.    Received  July  10,  1911. 
iKitributvm. — On  the  rocky  slopes  of  the  valleys  of  the  streams  in  the  dry,  central 
ngioD  of  the  Trans-OaucasiaD  provinces  o(  eoutheastMu  Russia. 
31392.    AnACAXDTcv.  occmBMTAu:  L.  Caa&ew. 

From  W«nln«iw,  Lower  Burma,  India.    Procured  from  the  Deputy  Commie- 
monn  at  ManlTiw.iii,  by  Ur.  U.  K.  Moorhead,  Amoican  consul,  Rangoon^ 
Burma,  at  the  request  of  the  consul  general  at  Calcutta.    Received  July 
10,  1911. 
"Cashew  nuts  are  the  kidney-diaped  nuts  of  the  AwMxrdium  oeei4tntale,  known 
in  Biumeseaa  TUho-tiaytt^i  (seedsof  the  Tkio-tluifet,  'Ceylon  mango').    The  tree. 
<rf  which  ihne  is  only  one  variety  in  Bumut,  was  originally  introduced  bota  Brazil, 
whtfe  it  is  known  as  Aoajti  (hence  the  Portuguese  Cajtw  and  the  EnglUi  Cnhm). 
It  is  planted  commonly  on  roadsides  and  in  fruit  gudens  in  Maulmain,  Amherst 
district,  and  in  Tavoy  and  Uergui  districts.    It  has  run  wild  in  the  sandy  coast 
forests  of  weeton  India,  chiefly  on  the  borders  of  the  backwaters  of  Travoncore. 
It  is  propagated  in  Iitdia  and  Burma  by  sowing  the  nuts  and  not  yet  by  grafting  or 
other  methods,  though  these  admit  of  being  applied  to  it."    {Mr.  J.  Jfocbnna, 
DirteUir  of  Agrieuilwrt,  Burma.) 

31S83.    Ceeba  pentandka  (L.)  Gaertner.  Kapok. 

From  Buitenzorg,  Java.    Presented  by  the  Director  of  Agriculture.    Received 

July  II,  1911. 

"A  high  nee,  20  to  30  meters  [65  to  100  ft.),  with  spreading  horizontal  bmnches. 

miecoitoa  covering  the  seeds  is  used  in  making  beds  and  pillows.    The  wood  is  white 

and  soft,  but  in  Pono  Rico  is  considered  desirable  for  minor  building  purposes,  such 
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•a  uudd«  pMtiaonB.  The  leaves  ue  pklmktely  divided,  like  those  of  the  hOTB»«heec- 
nnt,  and  it  ia  oomeiinMS  cftUed  the  'five  leaves  silk  cotton'  to  dintingubdi  it  from 
Ochroma  and  oihen  which  produce  a  silky  fiber.  Tlie  mmka  of  young  neee  of  this 
species  are  beeet  with  lar^,  conical  spines,  but  in  age  these  bH  away  and  are  to  be 
found  only  on  die  btanchee.  The  trunk  is  further  transfonned  by  the  growth  ol 
pToininent  wings  or  buttrenes,  sometimee  2  feet  {0,6  meter)  wide,  while  but  a  few 
inches  thick.  In  west  Africa,  where  tfaia  tree  is  larger  and  more  luxuriant,  pieces 
of  iheee  supporting  wings  are  sawed  oat  and  used  as  doon  of  native  houses.  The 
fiber  surrounding  the  seeds  of  this  and  related  species  is  the  'Kapok'  of  commerce, 
and  is  exported  in  considsuble  quantitiea  from  the  wsei  coast  of  Africa. "  {Coot 
and  CoUtTU,     Eamamic  Plant*  of  Porto  Rieo,  190S,  p.  111.) 

"  'Kapok '  has  come  into  use  very  lately  in  certain  European  countries  in  recent 
years,  notably  in  Germany  and  Holland,  as  a  material  for  stufSng  cushions,  pillows, 
chaim,  bedding,  and  similar  articles.  For  such  purposes  its  nonhygroecopic  character 
and  its  softness  and  resiliency  i«nder  it  peculiarly  suitable.  It  is  also  stated  to  be 
lees  absorbent  and  less  liable  to  hartior  insect  parasites  than  the  materials  genially 
employed  in  upholstery,  and,  according  to  the  authoritiea  of  the  Pasteur  Institute  in 
Paris,  it  can  be  sterilized  by  heat  at  least  three  times  without  being  seriously  damaged, 
whereas  feathers  and  other  upholstery  materials  do  not  usually  survive  this  treatment 
mora  than  twice."  {Indian  VegelabU  Piouu  or  "Silk  Cotton*."  BvUttin  of  the 
Imperial  Inttitute,  vol.  3,  1905,  p.  tS3.) 

I>utnbulion.—A  tall  tree  found  in  the  forests  throughout  the  warmer  parts  of  India 
and  Ceylon;  also  in  tropical  Africa,  the  West  Indies,  and  South  America. 

81384.    Cbtptouebia  jafonioa  (L.  f.)  D.  Don. 

PVom  Yokohama,  Japan.    Purchased  from  the  Yokohama  Nursery  Co.    Beceived 
July  8, 1911. 
See  Ho.  2922  for  description. 
31385  and  31386. 

fVom  Foochow,  China.    Presented  by  Mr.  T.  U.  WiUdnson.    Received  July  6, 
1911. 
Beeds  of  the  following;  quoted  notes  by  Hr.  Wilkinson: 

31306.    Hedioaoo  virmzsA  L.  Blaok  medlok. 

"A  clover  with  low-growing  stems,  inclined  to  lie  along  the  ground  and  take 
root  at  Joints.  Starts  in  new  places  like  white  clover.  Leaf  about  the  size  of 
white  clover.  Blossom  yellow;  seed  grows  on  stem  somethii^  Vke  al&lta 
instead  of  in  head  li^  red  or  white  clover.  It  may  be  well  to  experiment  with 
it  carefully,  for  if  it  is  not  found  to  be  of  value  as  a  ftnage  or  pasture  plant  it 
mayprove  to  be  as  much  of  a  pest  as  the  sweet  clover  is  in  some  of  the  States." 
81306.    TKntcirv  ABsnnni  L.  Wheat. 

"This  is  planted  here  the  last  of  November  and  December;  it  grows  during 
the  rainy  season  and  ripens  during  the  humid  spring  season.  Seems  to  be  rust- 
proof and  does  not  blight  easily.  Straw  quite  stifE  and  strong.  Hay  prove  to 
be  a  valuable  variety  of  winter  wheat  lor  the  Southern  Slates." 

31397.     Capsicum  sp.  Bed  p^per. 

From  I^raguay.    Presented  by  Mr.  C.  F.  Head,  Villa  Encamacion.    Received 
July  12,  1911. 

"Called  in  Guarany  JTuen.  A  vmy  small  and  very  strong  pepper,  a  good 
rival  for,  if  not  stenger  than,  the  tabasco  pepper.  Found  growing  wild  in  the 
mountains  of  Panguay,  but  I  know  nothing  of  die  plant  or  habit  of  its  growth, 
as  the  seeds  were  procured  for  me  by  Indiaos  near  the  yerbalee  of  Alta  Parana." 
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31398  to  S1400.     Nicotiana  tabaouh  L.  Tobacco. 

From  the  leQimuB  of  Tehiwatepec,  Mexico.    Presented  by  Mr.  Lewis  W.  Haskell, 
American  conaul,  Salina  Cruz,  Mexico.    Received  July  12, 1911. 
Seeds  of  the  following;  quoted  notes  by  Mr.  Haskell: 

31868.    "I  am  told  that  this  sample  will  ahow  three  clMees: 

"(1)  CrioUo,  which  grows  3  feet  or  mor«  in  height,  with  about  30  leavee  to 
the  flower.  From  20  to  24  would  be  left  after  topping.  Length  of  leaf  40  to  60 
centimeteni  and  a  proptntionate  width,  coming  to  a  point.  Coane  vein,  dark 
color,  and  poor  qoality. 

"(2)  CVCoIJo,  which  grows  about  the  ivmeaise  and  eh&pefis  the  above  but  of  a 
peat  deal  finer  quality.  Small  vein,  fine  leaf,  light  weight.  Color,  coltwado 
OT  Colorado  maduro.  This  is  the  class  l&rgely  used  in  Valle  Nacional  and  San 
Andres  Tuitla  and  is  much  esteemed  for  its  size  of  leaf  and  its  softness  or  fine- 
Bess.    It  is  mixed  with  the  first  mentioned  to  'add  weight.' 

"(3)  Cuhano  or  Babanew,  which  grows  somewhat  Ui^r  than  the  above,  but 
the  leaves  are  inore  widely  aepar&ted  uid  Uiere  are  but  from  14  to  18  left  at 
topping.  Leaves  almost  round;  color  Colorado  claro  or  claro.  Is  of  very  fine 
texture  and  light  weight." 

81399.  "This  came  from  Acayucan  and  is  the  ordinary  land  raised  there. 
Acayuc&n  is  located  on  the  Isthmus  of  Tehuantepec,  and  is  in  the  Stats  of 
VeiB  CruB." 

81400.  "As  to  this  variety,  the  natives  hereabouts  do  not  distinguisli,  so  all 
I  can  say  for  it  is  that  it  is  tobacco  seed.  It  comes  from  the  vicinity  of  Modias 
Aguas  on  the  Tehuantepec  National  BaUwsy,  which  is  situated  on  the  Gulf 
elope  of  the  Isthmus.  No  tobacco  is  grown  on  this,  the  8alin»  Cnu  side  tA 
the  Isthmus." 

31401.     ACANTHOSIOTOS  HOBBIDA  Welw.  NaiTas. 

FWtm  Walfisch  Bay,  Africa.  Presented  by  Mr.  Richard  HOmig,  Farm  Sachaen, 
Teumeb,  German  Southwest  Africa.  Received  July  8,  1911. 
'  'A  pl&nt  belonging  to  the  same  family  as  the  squash,  which  it  somewhat  reeembles. 
It  is  an  important  dune  former,  and  continues  to  grow  with  the  increasing  hei^t  of 
the  dune,  so  that  its  younger  shoots  remain  at  the  surbce,  forming  a  dense,  thorny 
shrub,  while  the  root  system  peneliates  to  a  considemble  depth,  tapping  the  under- 
ground water  and  securing  such  a  supply  that  drops  exude  and  fall  from  the  cut  ends 


"Old  stems  buried  in  die  accumulatiiig  sand  become  as  stout  as  one's  arm  and 
entheathed  in  a  thick  layer  of  coirugated  cork,  obviously  serving  in  part  as  water 
slOTen.  The  plant  is  unisexual  and  each  dune  apparently  contains  a  single  individual, 
for  the  two  sexes  are  never  found  together. 

"Flowwing  commences  in  November  and  by  the  middle  of  February  the  female 
plantai»n)dnce  ripe  fruits,  which  are  borne  in  great  profusion,  and  for  about  four  months 
in  the  year  render  the  Hottentots  independent  of  other  sourcee  of  food  and,  to  a  latge 
extent,  of  watw  also.  The  fruite  aro  spheroidal  in  shape  and  about  9  inches  iif 
diameter.  The  juicy  yellow  fleih  is  much  relished  by  the  nadvea,  who  consume 
large  quantities  of  it  while  ftesh  and  lay  by  a  store  for  winter  use  in  the  form  of  hard. 
Sat  cakee  obtained  by  evaporation.  Its  food  value  is  attested  by  their  fat  and  sleek 
appearance  during  the  nams  season. 

"The  foculty  of  enjoying  the  juice  evidently  has  to  be  acquired,  for  it  has  a  sweet, 
sickly  flavor  and  contains  an  acid  principle  very  irritating  to  the  tongue  and  palate 
of  those  unaccustomed  to  it;  it  is  said  that  at  the  end  of  the  narras  season  the  lips  of 
even  the  habitual  ctoiaumera  are  swollen  and  infiamed.    The  seeds^  which  aomeviutt 
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reeemble  tboae  of  Oie  squaah,  ara  very  nutritioiu  Etod  were  fonnerly  exported  to  Gape 
Town  under  the  name  of  'buttemuta,'  where  they  found  a  muket  uuong  the  native 
population  and  were  also  used  by  Europeans  aa  a  subslitute  for  sweet  almonds." 
{Pearton,  NoU»  on  a  Journey  from.  Wolfish  Bay  to  WindKui,  Kew  Btdletin  of  Mitalla- 
tuou*  InfoTmatwn,  No.  9, 1907,  p.  341,  fig'.  1  ond  «.) 

Ditbilnitvm. — In  the  deeert  regions  near  the  we«t  coast  of  Africa  from  the  vicinity 
of  Hoaaunedee  southward  to  Namaqualand. 

31402.    Canna  sp.  Canna. 

From  the  fweeta  around  El  Boquete,  Oiiriqui,  Panama,  at  an  altitude  of  3,250  to 
4,250  feet.  Freeented  by  Mr.  H.  Pittier,  collector,  Smithsonian  Biological 
Survey  of  the  Panama  Canal  Zone.    Received  July  13,  ISll. 

31408.    NiooTiANA  tAbaoum  L.  Tobacco. 

From  Jocoto,  Ouatetnola.  Piesented  by  Mn.  Lucie  Potts,  Livingston,  Guate- 
mala.   Received  July  12, 1911. 

31404.    Castanba  cbknata  Sieb.  and  Zucc.  Chestnut. 

Fiom  Japan.  Procured  by  Mr.  Thnnaa  Sammous,  American  coumil  general, 
Yokohama,  Japan,  who  secured  them  through  the  Agricultural  Experimental 
Fann  at  Aomori,  Mr.  H.  Iwaya,  of  the  village  of  SMnjomura,  Higaahitminiga- 
Oori,  near  Atunori,  having  gathered  the  same  by  special  request.  Received 
December  27,  1910.  Numbered  for  convenience  in  recording  distributioa 
July  14,  1911. 
Aomori. 

31406.    CfiTTTOCABTA  RCBBA  (Mol.)  Skeels.  Peumo. 

li^^om  the  province  of  Valparaiso,  Chile.    Received  through  Mr.  Job£  D.  Hus- 
bands, Limavida,  via  MoUna,  Chile.    Received  June  22,  1911. 
See  Nos.  23697,  24310,  and  27904  to  27924  for  previous  introductions. 

3140e  to  31409.  CiTBUs  spp. 

Prom  Bnitensoig,  Java.    Preae&tad  by  Mr.  H.  Wigman,  jr.,  aadatast  director. 
Botanical  Garden.    Received  July  10, 1911. 
Seeds  of  the  following;  native  namee  quoted: 
31406.    Crrfius  sp. 

"I>jaod:  tjina  hynde," 
81407.    CmtDs  dscumana  (L.)  Man.  Pomelo. 

"Djerotk  delinut." 
81406.    Cmttia  dbodiuma  (I..)  Murr.  Pomelo. 

"Djemth  pandim." 
31400.    CiTBire  mobius  Lour. 

S1410.    Castilla  glabtica  Cerr.  Central  American  rubber. 

Frmn  Tula,  Vera  Crus,  Mexico.  Preeentod  by  Mr.  A.  D.  Fatcben.  Receive 
July  15, 1911. 

Introduced  in  order  to  encourage  the  growing  of  the  various  rubber  tieee  i& 
Ptffto  Rico,  Hawaii,  and  the  Canal  Zone. 
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31411    to   314M.    SOLANUM   TUBEROSUM   Ij.  PotstO. 

Ffom  Chile.    Received  dirough  Mr.  Joe6  D.  Husbands,  Limavida,  via  Molina, 
Chile,  June  22, 1911. 
Tubers. 

3146K,    Medicago  hispida  apicdiata  (Willd.)  Urban. 

From  Jeolikote,  United  Provinces,  India.  Presented  by  Mr.  Nonnan  GiU, 
superintendent,  Kumaon  Government  Gardens,  Douglas  Dale,  at  the  request 
of  Bev.  N.  h.  Hockey,  Gonda,  United  Provincea.    Received  July  14, 1911. 

31466.  Chbtsanthehuu  cinesabiaefoliuu  (Trev.)  Vis. 

Chrysanthemum. 

From  Erfurt,  Germany.     Purchaswl  fri.m   ITaage  4  Schmidt.     Received  July 
10,  1911. 
Introduced  for  the  work  of  the  Office  of  Drug- Plant  Investigations  in  groving  in 
the  United  States  the  various  species  of  this  genus  which  produce  the  pyrethrum 
insect  powder. 

31467.  Medicago  sattva  L.  Alfalfa. 

From  Quetta,  India.  Secured  by  Mr.  P.  Booth  Tucker,  Salvation  Army,  Simla, 
India,  from  Mr,  G.  H.  Froet,  subconductor,  Military  Farm,  Quetla.  Received 
July  10,  1911. 

31468.  Macritia  setioeea  Griseb.  and  Wendl.  Morlchy. 
From  La  Biea,  Trinidad,  British  West  Indies.    Presented  by  Mr.  H.  Caracciolo, 

St,  Joseph  NuTHeriea.    Received  July  19, 1911. 
"  A  handsome  palm  growing  about  the  asphalt  beds  of  I*  Bre«.    The  seeds  ripen  in 
May  and  could  readily  be  gathered,  as  (he  palm  is  abundant  locally."    (Oglabg  Paul.) 
See  No.  31326  for  distribution  of  this  species. 

31469.  Ficus  P8EUDO-CARICA  Miquel.  Tig. 
FYom  Eritrea,  East  Africa.    Presented  by  Prof.  T.  Batorate,  director,  Colonial 

Agricultural  Experiment  Station,  Asmara,  through  Mr,  Walter  T.  Swingle 

Received  July  19,  1911, 
"  A  native  fig  introduced  for  use  in  the  fig-bteeding  work  of  the  Office  of  Crop  Physi- 
ology and  Breeding  Investigations.  This  species  occurs  commonly  in  a  wild  slate 
in  Eritrea  and  Abyssinia  and  bears  small  but  edible  fruits.  We  already  have  it  in 
California  and  it  promises  to  be  important  in  supplying  early  Blastophoga  with  pollen 
to  caprify  the  spring  crop  of  figs."     (TF,  T,  SuiingU.) 

31470  to  31473. 

From  Honduras.    Presented  by  Dr.  R.  Fritzgartner,  Te(;ucigalpa.    Received 
July  J9, 1911. 
Seeds  of  the  following;  quoted  notes  by  Dr.  FritEgartner: 

81470.    Casihiroa  sapota  Oerst.  Hataauio,  or  white  sapote. 

81471  to  31473.     Nicoti&na  TABAomi  L.  Tobacco. 

81471.    "FromChimbo,  3,000  feet  altitude." 
81473.    "From  Santa  Lucia,  4,800  feet  altitude." 
31473.    "From  Aurora,  5,000  feet  altitude." 
36692°— Bull.  248—12 2 
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31474  and  81476.     Nicotiana  tabaoum  L.  Tobacco. 
From  Cuba..    PraaenMd  by  Dr.  E.  F.  Cabada,  Cienfu^oe.    Received  July  21, 

1911. 
Seeds  of  the  following: 

31474.    "  Vuilta  Abajo."r  From  the  district  immediately  weat  of  the  city 
of  Finar  del  Bio,  province  of  the  aama  name. 

31476.     " RemeduM."     From  the  district  surrounding  the  town  of  Ihisname, 
province  of  Santa  Clara. 

31476.     Bbassica  olbracea  capitata  L.  Cabbage. 

From  China.    Brought  in  by  Mr.  G.  Weidman  Groff,  of  the  Canton  Christian 
Collie,  July  22, 1911. 
"  Wang  nga  paat.    Ad  excellent  Chinese  cabbage  with  very  long  head,  and  when 
bleached  like  celery,  of  excellent  flavor."    {Groff.) 

S1477.    Manoifbba  ikdica  L.  Mau^. 

From  Piiacicaba,  Brazil.    Presented  by  Mr.  Cliuton  D.  Smith,  Eacola  Agricola 
Fractica,  Luiz  de  Queiroz.    Received  July  26,  1911. 
"Gnfts  from  our  best  tree.    This  variety  is  the  Etpada  and  is  leas  stringy  than  the 
others,  aleo  has  a  larger  proixirtion  of  pulp  to  pit."    (SmUh.) 

31475  to  81481. 

From  San  Joee,  Costa  Rica.    Proaented  by  Mr.  0.  Werckl6.    Received  July  17, 

1911. 
Seeds  of  tlie  following; 

S1478.    Febsba  ambhicana  Miller.  Avocado. 

"Palla  No.  1.    Fruit  large  (390  grams  [13}  oe.]),  intense  green,  shortly  pyri- 

form-obovate;  thick  meat;  highest  quality.    Weight  of  seed  and  skin  130 

grams  [41  oz.];  meat  alone  260  grams  [9  oz.].    From  Esparta,  300  to  600  feet 

above  sea  level."    {WerciU.) 

31479  and  31480.    Lvcuha  spp.  Sapote. 

31478.  "Seed  received  aa  a  very  fine  variety.  I  did  not  see  the  fniit, 
but  know  that  it  is  very  good.  It  is  long  and  large  despite  the  onall 
seed;  gray  in  color."     {WFFckU.) 

81480.  "A  splendid  lot^  sapote.  Weighed  about  1  pound;  peculiar 
shape;  very  highly  prized."     {WrrdcU.) 

"A  tree  30  to  40  feet  high,  with  fulvous  or  gray  branches,  and  long 
obovate  leaves.  The  cream-colored  silky  flowers  are  borne  in  clusters 
on  the  stem.  Fruit  about  6  inches  long,  with  reddish  pulp,  containing 
one  or  more  polished  seeds.  The  pulp  is  sweet  and  resembles  in  taste  a 
luscious  pear.  It  is  made  into  a  marmalade,  which  is  said  to  be  not 
unlike  good  apple  preserve."  {MaemiUan,  Sandbooh  of  Dropieal  Gof- 
dening,  p.  152.) 

81481.      Fersba  AMBRicAKA  Miller.  Avocado. 

31482.     Phttolacca  dioica  I<.  OmbH. 

From  Buenos  Aires,  Argentina.    Presented  by  Mr.  Joseph  E.  Wing,  agent  of  the 

Tariff  Board.    Received  July  26,  lOlL. 

"This  tree  does  not  withstand  much  frost.    It  is  (he  common  tree  of  the  plains  of 

Argcntiita  and  is  seen  making  a  dense  green  mound  of  verdure  in  the  very  dry  soils, 

green  during  the  worst  drougbts.    I  have  seen  them  fully  12  feet  in  diameter;  they 
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make  exbaordmaiily  npid  growth,  and  when  cut  down,  immediately  spriog  into  life 
again,  but  do  not  sucker,  Qie  growtb.  coming  from  the  trunk.  It  is  a  tree  much  prized 
tor  growing  near  the  home  of  the  colonint  or  eatanciero  of  the  plains  of  Aigentimi." 
(Wing.) 

31483.  IjInuh  usitatissihum  Ij.  Flax, 
From  Hoehungabad,  Cential  Provinces,  British  India.    Presented  by  Mr.  A. 

Howard,  Quetta,  Briti^  India,  at  the  request  of  Hr.  J.  D,  Shauahan,  tonneTly 
of  the  Bureau  of  Plant  Industry.    Received  July  26, 1911. 
"As  regards  the  oil-yielding  capacity  of  this  variety,  I  understand  it  ia  better  than 
the  country  linseed,  but  I  believe  the  yield  of  seed  is  Ices.     It  may,  however,  be  of 
use  in  breeding.    It  is  white  seeded."    {Uoward.) 

This  form  was  secured  at  the  request  of  this  Office,  as  it  is  reported  that  the  Indian 
white-seeded  variety  yields  2  per  cent  more  oil  than  the  ordinary  dark  linseed. 

31484.  Fetillba  cordifolia  L.  CabaloI^a. 
From  Coeta  Rica.    Brought  in  by  Mr,  3oek  C.  Zeledon,  Saa  Jose,  Costa  Rica, 

July  22, 1911. 

"A  vine  suitable  for  covering  trellises  in  hot  countriee,  bean  a  fruit  the  size  of  an 
orange,  is  an  antidote  tor  snake  bit«e,  and  would  grow  in  Florida."    {ZeUdon.) 

"The  seqiia  or  cacotm  antidote  td  Jamaica,  where  it  ia  a  conunon  plant  in  shady 
woods,  climbing  to  a  great  height  up  the  trunks  of  trees.  The  fruits  are  4  to  5  inches 
in  diameter  and  contain  from  12  to  15  large  flat  seeds  which  poesess  purgative  and 
emetic  propertiea  and  have  on  intensely  bitter  taste.  In  Jamaica  the  negroes 
employ  them  as  a  remedy  in  a  variety  of  diseases  and  consider  them  to  be  an  antidote 
against  the  effects  of  poison.  They  also  obtain  a  large  quantity  of  semisolid  fatty  oil, 
which  is  liberated  by  pressing  and  boiling  them  in  water."  {Lindla/,  Treanay  of 
Botany,  pp.  490-~i91 .) 

Diitribulum. — The  West  Indian  islands  and  in  northern  South  America,  extending 
from  Colombia  and  Peru  southward  to  Chile. 

31486  to  31487.    Ebiobotrta  japonica  (Thunb.)  Lindl.      Loquat. 
Fioia  Rome,  Italy,    Presented  by  Mr,  G.  Eisen,  San  Francisco,  Cal.    Received 
July  27,  1911. 
Seeds  of  the  following;  quoted  notes  by  Mr.  Eisen: 

31486.  "Fruit  large,  yellow,  2}  inches  in  diameter." 
S148fl.    "P^it  large,  orange,  2}  inches  in  diameter." 

31487.  "Fruit  pear  shaped,  2  inches  in  diameter," 

S1488.    DiosPTROs  FEREORTNA  (Gaertn,)  Gurke. 

From  Sibpur,  near  Calcutta,  India.  Presented  by  Maj.  A.  T.  Gage,  superinten- 
dent,  Royal  Botanic  Garden,  Sibpur.  Received  July  24,  ISll. 
"A  dense  evergreen  tree  found  throughout  the  greater  part  of  India  in  shady,  wet 
places  and  near  streams.  It  is  frequently  cultivated  both  for  ornament  and  for  iw 
large,  red,  velvety  fruits.  The  fruit  is  beaten  in  a  large  mortar  and  the  juice  expressed. 
This  is  boiled,  mixed  with  powdered  charcoal,  and  applied  once  a  year  to  the  outside 
of  the  planks  of  boats.  The  half-ripe  fruits  are  pounded  in  a  mortar  and  then  kept  six 
or  seven  days  in  water  until  they  have  decomposed.  A  guouny  solution  results,  which 
ispouredoff.  Thisbrowniehliquidisusedindyeingand tanning,"  (WaU,  Commtt' 
rial  ProducU  of  India,  p.  498.) 
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31488  to  31509. 

From  Nev  Zealand.     Preaented  by  Mr.  A.  H.  Cockayne,  biologiat,  Department 
of  Agriculture,  Commeice,  and  TouriBta,  Wellington,  New  Zealand.    Received 
July  27, 1911. 
"These  seeda  were  collected  primarily  in  connection  wilh  the  regntftring  of  denuded 
areae."    (CoekayTU.) 

31480.    AoROPTBON  scABKuu  (R.  Br.)  Beauv. 

I>M(n6u(ton. — Throughout  the  islands  of  New  Zealand  from  sea  level  up  to  an 
elevation  of  4,500  feet;  aim  in  Australia  from  Queensland  to  West  Australia 
and  Tasmania. 

81480.  AoKosns  dtebi  Petrie. 

"This  usually  conatitutea  a  larg«  proportion  of  the  Bubalpine  pasturee  in 
elevated  districts  in  both  islands."  (CAfesnrum,  Manual  of  Oit  New  Zealand 
Flora,  1906.  p.  865.) 

Dittribution. — Mountainous  districts  at  an  elevatitai  of  1,000  to  6,000  fe«t  in 
the  islands  of  New  Zealand. 

81481.  AoBoens  sp. 

The  seeds  of  this  grass  were  received  under  the  name  Agroilit  tetuUa,  which 
was  given  to  the  species  in  1889  by  Petrie  (Trannctions  of  tlie  New  Zealand 
Institut«,  vol.  22,  p.  442).  However,  in  ISOO,  Hoffmann  (UeutschlandsFIwa,  ed. 
2,  vol.  1,  p.  36)  had  published  the  name  Agroitit  tenella  for  a  German  form  of 
Agrotlit  alba,  thus  invalidating  the  uae  of  the  same  name  for  the  New  Zealand 
grass.  As  this  species  baa  apparently  never  been  given  any  other  name,  it 
seems  best  to  list  the  material  at  band  as  Agrotli*  sp, 
81492.    Triodu.  fumila  (Kirk)  Hackel. 

iKiMbutton.— Mountainous  districts  of  South  Island  in  New  Zealand  at  as 
altitude  of  2,000  to  5,000  feet. 
81483.    Danthonia  buceanani  Hook.  f. 

Dittribution. — In  the  lake  region  of  tbe  South  Island  oE  New  Zealand. 
31404.    Danthonia  cuNNTNO&AJin  Hook.  f. 

DiilribuHon. — A  handsome  grass,  often  5  feet  high,  growing  in  the  islands  of 
New  Zealand,  ascending  to  an  elevation  of  3,500  feet. 
S148S.     Danthonia  nxisa  Hook.  f. 

Dw/nftutvon.— On  the  mountain  slopes  near  the  eastern  coast  of  North  Island, 
and  in  dry  places  among  the  mountains  on  the  South  Island  of  New  Zealand. 
31486.     Danthonia  filosa  R.  Brown. 

Dutribulion.-^The  provinces  of  West  Australia,  Queensland,  and  New  South 
Wales  in  Australia,  and  in  Tasmania  and  the  islands  of  New  Zealand. 

31407.  Dantbonia  biqida  Raoul. 

Ditfribvlion. — Abundant  in  hilly  and  mount^iinous  districts  up  to  an  eleva- 
tion of  5,000  feet  in  the  islands  of  New  Zealand. 

31408.  CALAitAOROSTis  YouNon  {Hook,  f.)  Skeels. 

{Agrotti*  youTiyi'i  Hook.  f.  1867,  Handbook  of  the  New  Zealand  Flora, 

p.  330.) 

(Deyeuxia  youngii  Buchanan  1S80.    Manual  of  the  Indigenous  Gnuees  of 

Now  Zealand,  p.  vi.) 

The  seeds  of  this  New  Zealand  pasture  grass  were  received  under  the  name 

Deyeuxia  youn^i.    Aa  Deyeuxia  is  not  considered  to  be  distinct  from  Calama- 

groetis  and  as  this  speciee  is  moro  closely  rotated  to  the  type  of  Calamagrootis 

tlian  to  the  type  of  Agroeds,  it  is  here  placed  in  the  former  genua. 
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31489  to  S150»— Continued. 
3 1498— Condnued. 

Calamagrostit  youngix  was  first  found  on  dry  hillsides  at  the  aource  of  the 
Waitaki  River  in  the  interior  of  the  South  Island  of  New  Zealand,  and  BuchaDUti 
remarks  regarding  it:  ''la  the  district  hetweeo  the  CIuth&  and  Matamuia 
rivers,  Otaga,  thisgiaea  is  abundant  and  is  much  eaten  by  stock."  i^ManualoJ 
Indigenou*  Gratia  of  New  Ztaland,  p.  61.) 
S1469.    Festuca  nviNA  L. 

81600.      FSSTUCA   RDBRA   L. 

81501.    SATAfiTANA  VRASERi  (Hook.  f.)  Skeels. 

[HitTodthefrauri  Hook.  f.  1S44-45,  Flora  Antarctica,  vol.  1,  p.  93.) 

Tb«  seeds  of  this  grass  were  received  from  New  Zealand  under  the  name 
Eitrodiloe  fraseri.  The  generic  name  nierochloe  was  published  by  R,  Brown 
(Prodromus,  p.  208)  in  1810,  v.-ith  one  species  H.  anbarlica.  In  1789,  however, 
Schrank  (Baieische  Flora,  vol.  1,  pp.  100,  337)  had  established  the  genus  Savas- 
tana,  with  one  species,  S.  hvta.  This  is  universally  considered  to  be  congeneric 
with  Hierochloe  antarelica  R.  Brown.  Savastana  being  the  older  name  for  tlie 
genus,  our  species  is  placed  here  in  accordance  with  present  rules  of  botanicul 
nomenclature, 

SavtaioTui  fr^aeri  was  first  found  on  the  slopes  of  the  mountains  in  Tasmania, 
and  also  grows  in  the  mountainous  districts  of  the  islands  of  New  Zealand. 
SlBoa.    EoBLERiA  KUBTzii  Hackel. 

Dutrtbufton .^Abundant  throughout  the  South  Island  of  New  Zealand,  and 
also  found  in  Argentina  in  South  America. 
31S03.    PoA  AD8TRALI8  R.  Br. 

The  seeds  of  this  grass  were  received  from  New  Zealand  under  the  name  Poa 
taapitota,  which  was  first  used  by  Forat«r  (Prodromus,  p.  89)  in  1786,  but  was 
not  described.  The  first  description  of  the  species  seems  to  be  by  Sprengel 
(Hantism  Prima  Florae  HalensiB,  p.  33)  in  1807,  who  published  the  name  Poa 
eaetpiloia  and  referred  to  Forster'e  Prodromus.  However,  in  1804,  Poiret 
(EncydopMie  Mdthodique  Botanique,  vol,  5,  p.  73)  had  published  the  name 
Poa  eaapitosa  for  a  gross  now  considered  to  be  Poa  nemoralii  L.  This  invalidates 
the  U0e  of  the  n&me  Poa  autpitota  by  Sprengel  in  1807.  The  next  name  applied 
to  this  species  is  Poa  aialntiis,  published  in  1810  by  R.  Brown  (Prodromus,  p. 
179),  the  name  here  used. 

"The  most  abundant  grass  through  wide  districts  in  the  South  Island,  also 
plentiful  in  the  elevated  central  portions  of  the  North  Island.  Unfortunately 
it  is  not  relished  by  stock  and  is  seldom  eaten,  save  in  the  absence  of  better 
food.  Also  in  Australia  and  Tasmania."  {Cheeatman,  Manual  of  the  A>lc 
Ztaland  Flora,  1906,  p.  908.) 
SIfi04.    PDA  coLBNsoi  Hook,  f. 

''This  is  one  of  the  most  important  of  the  indigenous  pasture  grasses.  It  is 
eal«n  by  all  kinds  of  stock,  and  ia  a  specially  valuable  sheep  grass  in  mountain 
districtB."    {Cheeteman,  Manualofthe  New  Zealand  Flora,  3906,  p.  909.) 

i)uInbuIton .—Mountain  slopes  and  dry  elevated  plains  rising  to  an  elevation 
of  7,000  feet,  in  the  islands  of  New  Zealand. 
31S0S.    FoA  KisKii  Buchanan. 

"Thisis  a  valuable  grass  for  all  kinds  of  stock  in  cool,  elevated  localities,  and 
is  well  worth  cultivation,"  (Cheeseman,  Manual  of  the  New  Zealand  Flora, 
1906,  p.  910.) 

Ditlribution. — A  variable  graau,  abundant  on  the  subalpine  plains  and 
mountain  slopes  of  the  islands  of  New  Zealand. 
248 
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31489  to  31509— Continued. 

31606.    PoA.  MANioTOTO  Petris. 


JHitribution.— la  the  dry  pUios  and  bro«d  river  baaiiu  of  tLe  interioi  of 
Soulh  Island  in  New  Zealand. 

31507.  FoA.  sp. 

31508.  TuoDU  FDHDA  (Kirk)  Hackel. 
S1509.    Tbisbtdh  antabcticdh  (Forot.)  Trin. 

THttrOtutum.—Thiougiiovt  the  islands  of  New  Zealand  from  sea  kvel  up  to  an 
elevation  of  4,500  feet. 

31510.    Ltcopeesicon  sp.  Tomato. 

From  Matachin,  Chagree  River,  Canal  Tioaa.    Presented  by  Mr.  S.  F.  Vemer. 
Received  July  27, 1911. 
"A  native  tomato."    (Vema:) 

31511  to  31636.     Malus  stltestbis  Miller.  Apple. 

From  New  Zealand.    Presented  by  Mr.  W.  C.  Beiridge,  manager,  Tauranga 
Experimental  Farm,  Fields  and  ExperimonUl  Farms  Divioon,  Department 
of  Agriculture,  Commerce,  and  Tourists.     Received  July  26,  1911. 
Cuttings  of  the  following  aphis-resistant  or  aphis-proof  apples: 
"Most  of  the  varieties  have  been  proved  to  be  proof  against  the  ravages  of  the 
woolly  aphis,  but  several  have  not  yet  been  fully  proved  to  be  absolutely  proof 
against  it. "    (Berridge.) 

31611..  CarUim.  31622.  Lm^  Hopttoton. 

31613.  Clif't  teedliJiff-  81633.  Lord  WolteUg. 

31613.   ColditreamOiUirdi.  31524.  Magg-$ieedliruf. 

31B14.  Diadem. 


31536.  Sharp's  laU  red. 
31636.   TaupaH. 


"  Not  yet  proved." 
S161B.  Early  Richmond. 
.,.,.    -,,,,.     .  .,  31637.  WaiitSharp. 

81516.  Eduxtrd  Lxppudt.  ■  '^ 

81617.  Carrington. 

"Not  yet  proved." 


31538.  Wm.Andertm. 
31629.    Yarrabank. 
3151S.  Oolden  Summer  Pearmain  31630-  Sbarp't  Summa: 

31510.  IrUh  Peach.  31631.  Blark  Spy. 

"Not  quite  proof.    An  31B3Z.  Commtrtt. 

early  variety." 
81530.  JoftnSWp.  ^ItZB.  myJU,^. 

31631.  Jupp'»SvTpri»e.  ^*"^-  ^'^P'»  *"**«»«»- 

"Not    yet    proved.  31536.  Srarlat  Q««m. 

Early."  31636.   William  H.  E.  Sharp, 

31637  to  31547.    Soi^num  tubkbosum  L.  Potato. 

From  Chile.    Received  through  Mr.  Josfi  D.  Husbands,  Lim&vida,  via  Molina, 
Chile,  April  29.  1911. 
"Tubers  of  yellow-fleshed  potatoes  of  wild  origin,  all  from  llie  south  along  ths 
foothills  of  the  firat  range  of  the  CordUletaa."    (Hiubandt.) 
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31548  to  31552.    Gltcinb  hispida  (Moeoch)  Maxim.      Soy  bean. 
From  India.    Preeented  by  Mr.  E.  J.  Wortdhouse,  Departnieiii  of  Agriculture, 
Sabour,  Bengal,  India.    Received  July  2fi,  1911, 
Seeds  of  the  following: 

31048.  Chocolate  variety.  31851.  Xepali. 

31540.  Greenish  yellow.  31BB2.  Yellow. 

316S0.  Black. 
31653.    CuPBEssus  glabra  Sudworth.  Cypress. 

I^m  Venle  River  Canyon,  Ariz.    Presented  by  Mr.  George  B.  Sudworth,  Forwi 
Service,  United  States  Department  of  Agriculture.     Received  July  29,  IBll. 
"Found  on  the  north  slopes  in  moist,  rather  rich,  rocky  soil.    Elevation  of  3,000 
to  3,500  feet."    {SudworA.) 

31554.     EncALYpTUS  patentinehtis  R.  T.  Baker. 

From  Sydney,  New  South  Walee,  Australia.    Presented  by  Ur.  R.  T.  Baker, 
curator,  Technological  Museum.    Received  July  31, 1911. 
"As  the  leaves  of  this  tree  exhale  a  pleasant  odor  it  is  recommended  for  park  and 
street  cultivation.    The  timber  may  be  classed  as  a  mahogany,  being  red,  fairly 
hard,  easily  worked,  and  suitable  for  cabinet  work."    (Baker.) 

DUlribution. — A  medium-sized  tree  found  in  the  vicinity  of  Ballioa  in  the  norlh- 
easlem  part  of  New  South  Wales,  Australia. 

31556.     AsPABAous  sp.  Asparasrus. 

From  Canary  IslajidB.    Presented  by  Dr.  George  V.  Perez,  Puerto  Orotam, 

Tenerifie,  who  procured  ihem  from  the  head  gardener  of  the  Puerto  Orotava 

Botanic  Garden.    Received  July  29,  1911. 

Introduced  (or  the  breeding  eitperimenta  of  Mr.  J.  B.  Norton,  Bureau  of  Plant 

Industry. 

31666.     Xtpa  frutioans  Wurmb.  Mpa  palm. 

From  ManiJa,  Philippine  Islands.  Received  through  Mr.  C.  V.  Piper,  of  the 
Bureau  of  Plant  Industry,  July  31,  1911. 

"This  palm  is  abundant  throughout  the  Malay  region,  growing  eapecially  in  brack- 
ish mardiee  near  the  seashore.  It  often  forms  dense  jungles,  covering  large  areas, 
the  leaves  growing  to  a  height  of  from  12  to  15  feet.  The  leaves  are  almost  univer- 
sally employed  for  thatching  houses,  ihe  leaflets  being  stitched  togetheir  for  this 
purpose.  From  the  flower  stalk  the  sap  is  collected  by  the  natives  and  boiled  to 
obtaia  the  sugar.  More  commonly  this  sap  is  used  to  manufacture  alcohol.  This 
palm  will  probably  be  adapted  to  the  coaslal  conditions  in  extreme  southern  Florida," 
(Piper.) 

Dtttributum.— From  the  Malay  Peninsula  and  Ceylon  duou^  the  Malay  Archi- 
pelago to  Australia. 

31657.     Aeraoacia  XANTHORRmzA  Bancr.  Arraoaoha. 

From  David,  Republic  of  Panama.     Presented  by  Mr.  J.  R.  I«Slza.     Received 

July  2S,  1911. 

"A  perennial  herb  of  the  carrot  family.    It  attains  a  height  of  2  or  3  feet.    It  has 

divided  leaves  like  the  carrot,  small  umbels  of  purple  flowers,  and  has  large  fleshy 

roots  which  form  an  important  article  of  food  in  South  America  and  Central  America." 

{Smith,  Diaionary  of  Popular  NoTnet  of  Economic  PlanU,  p.  95.) 

"  Probably  best  adapted  to  cultivation  in  the  Southern  States,  as  it  is  slow  in  matur- 
ing.   We.l  worth  the  attention  of  amateurs."    (Fairchild.) 

^  r.,:c.., Google 
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31668.    Ananas  sp.  Ivirft. 

From  Faraguay.  Preeeated  by  Ur.  Thomas  R.  Gwynn,  CapiUa  Horqueu, 
DfipartmeDto  de  V.  CoacepcioD,  Paraguay.    Received  August  1,  1911. 

"I  do  not  know  about  this  being  superior  to  uiytbii^  in  tlie  United  Statea,  but  I 
do  know  if  you  eat  two  or  three  of  the  crude  fruits  blcxwl  flows  from  Uie  lips  Bad  the 
teeth  are  set  on  edge.  Only  those  cau  understand  who  have  eaten  green  apples 
or  sour  cherries.  The  fruit  has  just  tho  mme  taste  as  the  cultivated  pineapple,  is 
also  the  same  shape,  but  very  email. 

"The  blade  is  uairower  and  the  thorns  shorter.  The  leaf  is  used  for  iU  &btg,  piiy 
ducing  ropes  and  clothing.    Indeed,  it  is  ol  great  value. 

"  It  ia  a  running  plant,  growing  from  the  roota,  pierring  in  ila  course  almost  any 
obstruction.  It  is  produced  fronv  the  root  or  else  from  the  plaats  formed  on  top  of 
the  fruit,  just  exactly  as  the  pineapple."    {Gwirim.) 

Seeds. 

31668.    Stipa  TEMAcissiMA  Jusl.  Esparto. 

From  Paris,   France.    Purchased  from  Vilraoriii-Andrieux  &   Go.    Received 

August  10,  1911. 
Dittribation. — On  tho  plains  of  the  central  and  southern  parts  of  Spain. 
Procured  for  Mr.  Charles  J.  Brand's  experimentfi  with  plants  for  paper  stock. 

31660.     Zea  hats  L.  Com. 

From  Buenos  Aires,  Argentina.    Preeented  by  Mr.  Joseph  E.  Wing,  of  the  United 

States  Tariff  Board.     Received  July  26,  1911. 
"  I  bought  this  Argentine  maizo  in  Buenos  Aires.     It  :nay  be  <juit«  useful  in  our 
country  in  re^as  like  woatern  Nebraska  or  Colorado,  since  it  matures  here  in  a 
climate  tliat  will  not  mature  our  maize,  owicig  to  cold  nights  and  drought."    {Wing.) 

31661  and  31662.     T^ycopersioon  spp.  Tomato. 

From  Peru.    Presented  by  Dr.  A.  Weberbauffi,  German  Legation,  Lima,  Peru. 
Received  August  1,  I'Jll. 
Seeds  of  the  following;  quoted  notes  by  Dr.  Weberbauer; 

SlSel.  "Plant  small,  half  a  meter  [20  in.}  high,  a  half  shnib  with  yellow 
flowers.  Fruit  as  large  as  that  of  Soriiis  auciiparia.  Found  above  Lomaa 
Harbor,  at  1,000  to  1,100  meters  [3,300  to  3,600  ft.].  Grows  in  a  hot,  almost 
rainleea,  entirely  froet-free  reirion  in  the  dry  bed  of  a  stream  which  sometimes 
receives  water  from  the  rain  falling  in  the  higher  mountains." 
81063.  "  A  climbing  shrub  3  meters  [9J  ft.]  high,  with  yellow  flowers.  Fruit 
as  large  as  that  of  Amygdalu*  prrtka;  green.  Grows  in  a  lateral  valley  of  tlie 
river  Apurimac  in  the  vicinity  of  Andahuaylae,  at  about  2.600  meters  [8,500 
ft.].  Climate  warm,  generally  frost  free.  From  November  to  April  it  rains 
freely;  from  May  to  October  them  is  almost  none.  The  plants,  hc)wever, 
grow  always  on  the  banks;  they  live  likewise  on  soils  constantly  moist,  but 
not  swampy." 

31663  to  31667.     Nicotiana  tabacum  L.  Tobacco. 

Prom  Mexico.    Presented  by  Mr.  George  Young,  secretary,  (^nanea  Consoli- 
dated Copper  Co.,  Cananea,  Sonora,  Mexico,  who  procured  them  from  Juan 
Esteva  &  Son,  Atvarado,  Vera  Cruz,  Mexico.    Received  August  2,  1911. 
Seeds  of  the  following;  quoted  notes  by  Esteva  A  Son: 
31563.     "  Tabaco  de  Monte." 
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sues  to  31667— Continued. 

81564.  "  HuimanguUlo.  This  is  grown  in  places  rather  warm,  and  its  good 
quality  as  veil  aa  the  peculi&rit]'  of  beiog  nicotinoua,  vtucli,  aa  you  are 
avare,  is  an  adV&ntage  in  certain  kinds  of  this  iveed  and  in  the  case  of  ttiia 
pl»nt  is  apt  to  be  blended  vitb  other  materials,  is  due,  in  our  opinion,  to  tbs 
richness  of  the  soil  in  which  it  is  cultivated.  This  plant  soon  roba  the  soil  of 
its  nourishment  and  at  the  end  of  a  certain  number  of  years  requires  renova- 
tion of  the  soil  unless  the  same  is  properly  fertilized." 

3156S.  "  Ommacin.  This  variety  of  tobacco  is  grown  in  a  warm  climate  and 
in  a  soil  that  is  eomewfiat  distant  from  the  river  bank,  as  it  is  claimed  that 
tobacco  grown  at  a  short,  distance  from  the  water  has  an  acrid  and  bitieri^ 

31666.  "  Simojovel.  This  variety  grows  wild  and  the  Indians  follow  the 
practice  of  cutting  ite  leaves  little  by  little,  acceding  to  the  condition  of  the 

3IS67.  "  Voile  Naeional.  Thie  variety  is  grown  in  a  temperate  climate  and 
the  elasticity  of  its  leaves  on  beii^  wet  is  due  to  this  fact,  as  is  also  the  color 
of  its  leaves  and  their  freedom  from  stain,  altlioujrh  this  generally  depends 
on  the  care  which  is  being  taken  at  the  time  of  cutting  them;  it  is  ueceesary 
to  protect  the  plant  from  the  sun  after  a  shower  has  fallen,  oth^wise  the 
leaves  will  be  covered  with  yellow  spots  which  we  call 'pintadeagua'  (water- 

31668  to  31670.     (Undetermined.) 

From  Chile.    Received  thiough  Mr.  Jos6  D.  Husbands,  Limavida,  via  MoUua, 
Chile,  April  29  and  June  22,  leil. 
Bulbe  of  the  following;  quoted  notes  by  Mr,  Husbands: 

31668.    "  (H.  No.  1150  and  1151.)    A  carmine-red.    Blazing  Bowereof  good  size. 

Plant,  dwarf;  late;  good." 

81668.    "  (H.  No.  993.)    Crimson  with  white  stripes;  fall  flowering.    Grows  in 

the  baked  clays  of  central  Chile. " 

31670.    "(H.  No.  991  and  992.)    Crimson.    Dwarf  plant.    Flowers  in  the 

summer.    Thrives  in  dry  sands  or  aoile.    From  V.  Antuco." 

31671.     STZToroM  cumini  (Tj.)  Skeels. 

( Uyrtut  eumini  L.  1753,  Species  Ptaolarura,  p.  471.) 

(Evffenia  jambolana  Lam.  17SQ,  Encyclop^die  M^tbodique  Botanique,  vol.  3, 
p.  198.) 

The  seeds  of  this  East  Indian  myrtacoous  tree  were  received  under  the  name  Eugenia 
jambobma,  which  was  given  to  the  species  by  Lamarck  in  17S9.  However,  Lin- 
nsus,  in  1763,  had  given  the  name  Mj/tIju  cumini  to  a  tree  from  Ceylon,  and  the 
qiecinaen  on  which  this  name  was  based  is  preserved  in  the  British  Museum  herbarium, 
and  was  identified  in  1887  by  H.  Trimen  (Journal  of  the  Linnean  Society,  Botany, 
vol.  24,  p.  142)  as  Eugenia  jambolana  Lam.  Thie  species  being  now  considered 
to  belong  to  the  genus  Syzygium,  the  earlier  specific  name  is  here  placed  in  that  genus 
in  acct^dance  with  present  rules  of  botanical  nomenclature. 

From  Philippine  Islands.  Presented  by  Mr.  C.  V.  Piper,  of  the  Bureau  of  Plant 
Industry.    Received  July  26,  1911. 

'  'i>uAo(  tx  Lvnaboy.  A  large  tree,  in  common  cultivation .  Ripe  fruit  black,  oblong, 
newly  1  inch  long;  stone  large.    Flavor  when  ripe  like  a  Black  Republican  cherry; 
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trheu  umipe  is  qu.it«  astringent.    Fruit  in  clusters  of  10  to  40.    Near  Hanila  tiie  fruit 
ripens  from  May  15  to  June  15,"     (Piper.) 

Ditlribiiiicn.—Foaad  tliroughout  India  and  Ceylon  and  extends  through  the  UaUy 
Archipelago  to  Auslislia.    It  also  occurs  under  cultivation  in  tKe  West  Indies. 

S1672  to  31fi76. 

Prom  Costa  Rica.     Presented  by  Mr.  Carlos  Wercklfi,   San  Jobo,   Costa    Rica. 
Received  August  4,  1911. 
Cuttings  of  the  following;  quoted  notes  by  Mr.  Werckl6: 

Slfi7S  andSlSTS.    Manqitera.  indica  L.  Man^. 

3107S.    "Gran  auique  (Great  Chief).    Fruit  very  large;  crimson  and 
violet  in  color;  few  fibers;  best  quality;  very  fertile." 
31S73.    "Fruit  very  large  and  beautiful;  carmine  and  violet  in  color; 
solid,  tew  fibers,  much  meat;  best  quality;  very  fertile." 
31674  to  31576.    Annona  sp.  Aunona. 

"From  San  Francisco,  Nicaragua.  FVuit  delicious.  Treee  bear  the  second 
year.  These  cuttii^  are  from  throe  differently  Bbaped  treea.  No.  31574  is 
a  seedling,  and  is  considered  the  beet." 

31577  to  31608. 

From  Philippine  lBland.s.    Received  through  Mr.  C.  V.  Piper,  of  the  Bureau  of 
Plant  Industry,  July  26, 1911. 
Seeds  of  the  following;  notes  by  Mr.  Piper: 

31677.  Brtonofsis  LAaNiosA  (L.)  Naudin. 

"From  Davao,  May  14,1911.  A  slender,  cucurbilaceous  vine  with  pretty 
leaves.  Perhaps  of  omamenlal  value.  Fruits  Rize  and  shape  of  a  pecan, 
yellow." 

IHtlrSmtion. — Throughout  the  tropical  r^onn  of  Africa,  Asia,  the  Malay 
Archipeli^,  and  Australia. 

31678.  Cajan  iMDicuH  Spreng.  Pigeoa-pea. 
"Purchased  in  the  market  at  Jaro,  Panay,  May  3, 1911.    The  speckled  needs 

are  probably  hybrids  between  the  black  and  the  while." 
31670.    Clbrodbndbuu  ctruiMoiANtiM  Schauer. 

"From  La  Carlota,  Negros,  May  1, 1911.  A  luxuriant,  herbaceous  plant  with 
large,  velvety  cordate  leaves.     Panicle  purple,  remaining  so  in  age." 

31680.  Clbrodbndruv  iNTBRHEDruu  Chamifleo. 

"From  La  Carlota,  Negros.  A  beautiful,  luxuriant  herb  growing  6  to  10. 
feet  tall,  with  lai^,  opposite,  cordate,  somewhat  dentate,  leaves.  Panicle 
large,  scarlet,  the  calyx  and  peduncles  remaining  so  for  a  long  time.  Should 
make  a  fine  tropical  annual  plant." 

2)t»iri6ution.— Known  only  from  the  Philippines. 

31681.  CnoTALARiA  BALTiANA  Audtews  ISll. 
{Crotahria  »triota  Schrank  1828.) 

"Fromlloilo,  May  6,  1911.    A  half-shrubby  buah,  3  to  6  feet  high." 
Dutr^nttion. — Throughout  tropical  and  southern  Africa  and  in  tropical  Asia 
Mid  South  America. 

31683.    OoesTPitTU  sp.  Kidnay  ootton. 

"A  variety  found  on  the  island  of  Marinduque.  A  company  testing  it  has 
12  acres  planted  and  haa  high  hopes  of  it.  Apparently  a  form  of  Goiiypium 
brazilifntit.  Prof.  Conner,  of  the  Manila  Bureau  of  Agriculture,  says  they  havB 
obtained  the  same  sort  from  various  islands  of  the  Philippines." 
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81677  to  81608— Continued. 

31683.    GossTPntu  nankiho  Meyeu.  Cotton. 

"f^omA^ao,  Cebu,  April,  1911." 

31584.  MoHORDiCA  OVATA  Cogn. 

"A  peculiar  cucurbit  with  subgloboee,  xpiiiy  fruits  about  the  nse  of  a  lemon. 
Said  to  be  used  OH  a  headache  cure.  CultivatedatC'Bgayan,  Minamis;  collected 
April  2B,  1911." 

DulrGnitMn. — Found  in  Qto  Hiilippine  and  Celebes  lelande. 

31585.  ORHoaiA  cALAVENSie  Azaola. 

"A  locuatlike  tree  from  Siquijor,  Hay,  1911." 

i>wtnbulKm. — ^Known  only  from  -Qie  Philippines. 
S1B86.    Pahusia  bhouboidba  (Blanco)  Prajn. 

"Balayung  or  Tindalo.  A  valuable  timber  tree.  Seeds  used  for  some 
mediciiul  purpose.     Theee  wer«  purchased  to  the  market  at  Batangoa,  Luion." 

DittrihutioTi.—'K.-ao-va  only  from  the  Philippines. 
81687.    CaACCA  diohotoha  (Deev.)  Kuntze. 

"St«mi  slender,  auberect,  2  to  3  feet  high.    Seed  habits  excellent." 

IH^T3nli^an. — Known  only  from  the  Philippines. 
S1688.    THiCHOSAJTrBBa  qvinquanodiata  A.  Gray, 

"A  cucurbitaceous  vine  with  beautiful,  globoee,  smooth,  red  fruits  aa  large  as 
ao  onuige.    From  San  Miguel,  Tarlac,  June,  1911." 

DiMtTibvlion. — Known  only  from  the  Sulu  Archipelago  in  the  Philippines. 
81680.    Manihot  EscuLBNTA  Crantz.  Ouaava. 

"A  native  variety  grown  at  the  Loe  Banos  Agricultural  College.  Barlieet 
variety  found  here,  maturing  in  five  montha.  Roots  aweet.  Presented  by 
Dr.  E.  B.  Copeland." 

i>utri(mfton.— A  herbaceous  plant  with  tuberous  roots  found  in  a  wild  state 
in  Brazil  and  generally  cultivated  in  the  Tropica. 
31600.    Hbteeospathb  blata  SchefC.  Palm. 

"A  tall,  graceful  palm  cultivated  at  Argao,  Cebu.  I«avea  pinnate,  recurved. 
Panicle  laige,  drooping.    Also  seen  wild  near  Cabadbaran,  Mindanao." 

i>ufri6u(ton.— An  erect,  unarmed  palm,  found  in  the  Molukkas  and  the 
Philippinea. 

S1601.     ARDNDtHBLLA  BBTOSA  Trin. 

"Tall,  erect,  not  very  leafy,  grows  3  to  4  feet  high,  of  about  the  habit  of  tall 
meadow  oat-grasa.  Stock  are  apparently  not  fond  of  it.  Seed  habits  good. 
From  Baguio,  April  10,  1911.  Should  be  tested  at  Biloxi,  Miss.;  Chico,  Cal.; 
and  Arlington  Farm,  Va." 

Dittribvtion. — From  the  western  IIimalaya.o,  where  it  reaches  an  elevation  of 
5,000  feet,  southeastward  through  India  and  China  to  the  Philippines. 
31692.    Camavau  ep. 

"Ftota  the  seashore  of  Davao,  May  14, 1911." 
81608.    Crotalaria  mcAHA  L. 

"A  bushy,  half  shrubby,  annual  (7)  legume  forming  plants  3  to  6  feet  high 
and  2  to  4  feet  across.  Flowers  yellow.  Producing  seeds  in  abundance. 
Manila,  April,  1911." 

Dubt&ution.— Throughout  the  Tropica,  either  naturalized  or  cultivated; 
probably  a  native  of  the  West  Indies.  /■--■  < 
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31677  to  31608 — Continued. 

31fi&4.    Meibohia  hetbrocarfa  (L.)  Kuotze. 

"From  Hinatuui,  Surigao  Province,  Miad&u&o,  Mity  13,  1911.  Suberect, 
3  to  4  feet  high,  very  fruitful.     Perennial  (f).     Stems  hard  but  not  woody." 

Z>u/rifruf ton. —Southeastern  Asia,  extending  from  the  Himalayas  in  norUiem 
India  eastward  IhroughBuima  and  MalakkatoCliina  and  Japan,  and  throughout 
the  Malay  and  Polynesian  archipelagoes  to  Australia. 
3169fi.    Sththbbisua  ciliabib  (Retz.)  Schiad.  Cr&b-grasa' 

"Prom  l^Carlola,  NegTOa,May,  1911.  Much  larger  than  our  common  crab- 
grasa  but  ot  same  habit  and  value.  To  be  tested  at  Biloxi,  Mim.,  and  Arlin^ioa 
Farm,  Va." 

81586.  Caprioia  dacttlon  (L.)  Kuntze.  Bermiuia  praas. 
"From  Lamao,  June,  1611.    A  amall  crab-gnaH  twming  pure  growths  and 

becoming  12  to  IS  inchee  high. 

81587.  Ebiochloa  samosa  (Retz.)  Kuntse. 

"From  Alabai^,  May  28,  1911.  A  common  grass  in  rather  low  ground. 
Stems  slender,  fairly  erect.  Seed  shattera  easily.  Of  value  only  ae  a  pasture 
grass,  provided  it  will  spread." 

Dittribution.—TiiQ  plains  ot  India  and  generally  diBtribut«d  in  the  Tropics. 
31698.    EcBiNOCHLOA  coLONA  (L.)  Link. 

"From  Lamao,  June,  1911.    This  volunteers  in  cultivated  fields  like  crab- 
graa.    Cattle  and  carabao  eat  it  readily." 
31099.    Panicuu  dibtachyon  L. 

"From  Lamao,  June,  1911,  A  grasB  forming  great,  looee  mats  2  to  6  feci 
acroes.  When  growing  thickly  it  becomes  18  inches  high.  Apparently  of 
considerable  value  as  a  pasture  grass,  especially  in  sandy  mil," 

DiitributioTi. — The  plains  of  India  and  eastward  to  China  and  through  the 
Malay  Archipelago  to  Australia. 

31600.  Pabpalitu  lomoipoliitu  Roxb. 

"From  San  Miguel,  Tarlac,  May  30,  1911.     A  perennial  tutted  species." 
Z)t*fri&uftoit.— ^Throi^hout  tJie  warmer  parts  of  India  and  generally  scattered 
in  the  Tropics. 

31601.  pROSOPia  JULIPLORA  (Swartz)  DC.  Algaroba. 
"A  species  much  like  our  common  mcsquite,  quite  abundant  around  the 

ahorcB  of  Manila  Bay.     The  pods  are  not  nearly  so  good  as  the  Uawaiian  nies- 
quite,  but  cattle  are  said  to  eat  them.     Mr.  Merrill,  of  the  Manila  Bureau  of 
Agriculture,  is  pretty  certain  that  it  la  not  native,  but  an  introduction  from 
America,  perhaps  changed  by  its  environment  here," 
31603.     SnzoLOBiuu  sp. 

"Found  in  woods  near  La  Carlota,  Negroa,  Ifay  1,  1911." 
31603.     Stikolobivm  ap. 

"From  Boeoc,  Negros,  May,  1911." 
81604.    S-nzoM)8tiru  pbubienb  (Stickm.)  Medic. 

"This  may  be  identical  with  No.  31602,  but  is  probably  different." 
31606.    SvNTHBRisHA  cii.iARis  (Rc(z.)  Sctuad.  Orab-gTOH. 

"Much  like  the  common  crab-graes,  but  larger  and  more  vigorous." 
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31(77  to  31606— Continued. 

Sieoe.    VioNA  LDTXA  (Swarti)  A.  Gray. 

"A  luxuriaitt  Bpeciee  growing  on  and  near  tbe  eband  at  Tacloban,  Leyte, 

Habit  that  of  a  very  viny  catjang.     Flowera  yellow.     The  beet  Vigna  I  have 

seen  outside  of  the  cultivated  onea.    la  one  place  this  eeemed  to  be  cultivated 

and  the  seeds  are  said  to  be  eaten." 

Dittribiition. — Originally    deacribed    from    Jamaica;  cosmopolitan    in    the 

31807.    ViGNA  LUTZA  (SwaTtz)  A.  Gray. 

"Grows  on  the  strand  at  Surigao,  also  at  Tacloban,  Davao,  and  Tandag. 
Forms  running  vines  G  to  12  feet  long  and  under  favorable  conditions  growB  up 
shrufas  to  a  height  of  12  to  IS  feet.    Very  vigorous  and  quite  fruitful.    No 

SiaOS.    VioNA  SINENSIS  (Tomer)  Savi.  Cowpea. 

"Purchased  in  the  market  at  Jaro,  Panay,  May  3,  1011." 

31608  to  S1613.    Mbdicaqo  spp. 

From  Chile.    Received  throu^  Hr.  Joe£  D.  HitsbandB,  Limavida,  via  Molina, 
Chile,  April  21, 1911. 
Seeds  of  the  following;  quoted  notes  by  Mr.  Husbands: 

31609.  Mboicaoo  arabica  (L.)  Alt. 

The  size  and  venation  of  the  pods  are  the  same  as  in  the  speciee,  but  the  spines 
are  wanting  or  reduced  to  amall  tubercles,  bridging  the  doml  ridges  of  the  pod, 
"A  new  beardless  type." 

31610.  Hedicaoo  ababica  (L.)  All. 
"An  old  bearded  sort." 

31611.  Mbdicaoo  hisfida  reticulata  (Benth.)  Urban. 
"A  new  beardless  S(»t." 

31619.    Mbdicaoo  HtsnoA  dbnticulata  (Willd.)  Urban. 
"The  same  as  the  preceding,  but  bearded." 

"The  country  people  are  aware  of  two  kindsof  seed  pods,  i.  e.,  beardlessaud  bearded, 
but  they  think  that  it  is  the  same  plant  that  produces  them  and  that  more  or  lees 
prickles  are  due  to  moisture  conditions.  Everyone  nys  there  is  but  one  kind.  I 
found  a  very  few  plants  by  patient  search  and  was  able  to  obtain  tour  kinds.  Each 
kind  of  seed  is  from  a  separata  and  distinct  plant. 

"In  their  dry  states  the  plant  chancteristics  could  not  be  studied.  I  am  convinced 
that  a  study  of  the  live  plants  will  reveal  many  varieties  to  which  scientific  attentioir 
has  not  been  given.  Roaming  about  I  have  often  noticed  the  great  variations  in 
this  plant,  the  distinct  black  markings  or  lack  of  them,  the  varied  form  of  leaves  and 
plant,  the  dfigmtB  of  growth  from  flat  on  the  ground  to  5  feet  high,  with  many  inter- 
mediate growths  side  by  side  in  the  samesoil,  while  both  the  bearded  and  the  beardless 
•orta  grow  together  in  dry  and  moist  or  irrigated  lands,  the  proportion  of  each  being 
marked. 

"In  the  'vegas,' or  moist  plains,  which  adjoin  the  foothills  and  also  growing  wild  in 
irrigated  fields,  planted  with  com,  potatoes,  beane,  peas,  pumpkins,  etc.,  the  bearded 
sorts  predominate,  and  the  beardless  Borte  are  scattered  sparingly  among  them.  On 
the  contrary,  in  the  dry  farm  lands  the  beardlees  varieties  prevail  in  like  proportions. 
This  suggests  the  tact  that  the  bcardle™  has  an  affinity  for  dry  lands,  which  may  be 
useful  to  follow  with  a  view  of  producing  a  dry-land  al&lfa. 
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''Botonista  Bay  that  tbeae  seeds  were  introduced  from  Europe.  Thu  u  hud  to 
believe.  It  eeeniB  to  me  that  no  plant  has  the  ekiienni  brand  more  clearly  marked ; 
I  have  found  etmy  plants  in  the  most  nmote  parta  of  Chile,  in  the  Cordilleiafl  far 
away  from  civilization,  and  the  poeeibility  of  being  the  product  of  seeds  from  other 
localities.  Its  distinctly  diSerent  type  ia  every  respect  and  varied  io  each  locality 
allgotoahowitaindigenDUBcharacter." 

31613.  Thespesia  populnea  (L.)  Solander.  Suriya. 
From  the  Philippine  Islands.    Received  through  Ur.  C.  V.  Piper,  of  the  Bureau 

of  Plant  Industry,  August  S,  1911. 
''A  shrub  or  small  tree  with  large,  yellow,  tnmipet-shaped  bloseoms.    Cultivated 
more  or  less  as  an  ornamental."    (Piper.) 

31614.  Fbbsea  AMERICANA  Miller.  Avocado. 
From   Livingston,    Guatemala.    Presented   by  Mrs.    Lucie    Potto.    Received 

August  24, 1811. 
Supposed  to  contain  different  varieties. 

31616.    Manoifera  indica  L.  Mango. 

From  Costa  Rica.    Preeented  by  Hr.  Carlos  Werokl6,  San  Jose,  Costa  Rica. 
Received  Augusts,  1911. 
"Rio  Qnmde.    Beat  variety.    Very  big.    Best  quality."    (IFerotM.) 
Seeds. 

31616.  Pebsea  ahebicana  Miller.  Avocado. 
From  Guatemala,  Central  America.    Presented  by  Mr.  8.  Billow,  Guatemala. 

Received  August  9,  1911. 
"These  seeds  are  from  Amatitlan,  about  24  miles  from  the  capital  city  and  grown 
at  an  altitude  of  3,800  feet;  the  meat  is  of  a  delicious  flavor  and  the  avocados  weigh 
nearly  three-fourths  of  a  pound.     These  seeds  ore  selected  from  the  beat  grown  in  that 
district."    {Billow.) 

31617.  Medicaoo  sp. 

FromnearBaba,  northwestern  Mongolia.  Received  throu^  Mr.  Frank  N.Meyer, 
agricultural  exploter,  August  10,  1911. 
"(No.  leiSa,  May  1, 1911.)  { Jieduago  faUata  T.)  An  alfalfa  that  reaches  a  height 
of  apparently  not  over  2  feet.  Found  growii^  here  and  there  in  large  quantities  on 
hills,  between  dense  grass  at  altitudes  of  about  4,000  fe^t.  As  the  cold  gets  very 
intense  in  these  regions,  these  plants  may  be  tested  in  the  most  northern  sections  of  the 
United  Slates."     (Mq/er.) 

31618  to  31630. 

From  Canal  Zone.    Presented  by  Mr.  Ramdn  Arias-Feraud,  Panama.    Received 

August  10,  1911. 
31618.  Ahamas  batitub  Schult.  PlnM^pl*. 

"Suckers  of  the  genuine  Taboga  pineapples,  which  are  considered  the  best 
flavored  in  this  r^on.     They  are  getting  scarce  because  they  do  not  grow  as 
large  as  other  varieties,  and  as  the  leaves  are  covered  with  plenty  of  spines  the 
plantera  prefei  to  handle  the  larger  fruits  that  are  free  from  the  spiatm," 
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31826. 

Kidney. 

31626. 

Round. 

816S7. 

Soft,  aweet. 

31638. 

Common  qutdit}'. 

31620. 

PiiuappU. 

81630. 

Aworted  mangoa. 

Avocado. 
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31618  to  31630— Continued. 

31619.  Garcinu  Bp.  "HoaJuj'-tnilt." 

"A  beautiful  eveigra«D  tree,  the  fruit  of  which  the  boys  like  very  much. 

The  seeds  are  enveloped  and  the  inner  shell  lined  vith  a  mitky  white  pulp, 

which  is  chewed  and  which  has  a  peculiar  sweet,  acid  taste.    There  is  a  laigef 

vuiety  of  this  fruit  that  is  atill  better,  but  the  crop  has  already  passed.     I 

brought  these  plants  from  the  Cordilleras  about  10  yeara  ago,  in  seeda,  and 

they  have  bf^n  to  bear  now.    They  are  not  found  near  the  surroundings  of 

the  town,  but  out  on  the  mountainB."     (Ariat-Femud.) 

81620  to  81630.    Manoifrba  inoica  L.  Vjmgo. 

f^nxn  "£1  Carmen  "orchard,  I.aa  Sabanas,  Canal  Zone. 

31620.    Oreen. 

81621.    Quality  No.  2. 

31623.     Red  Apple. 

31623.  Pko     de     Fajaro. 

(Bird's  Beak.) 

31624.  Thick  skin. 
31631.     Febsea  amebicana  Miller. 

From  Chile.    Received  through  Mr.  Joe£  D.  Husbands,  Limavida,  via  Molina, 
Chile,  August  14, 1911. 
Probably  Hi.  Husbands'  No.  1325  of  which  he  says: 

"Paltai.  These  seeds  ore  from  fruits  selected  from  among  all  the  beet  varietiea 
growing  in  Quillota  as  the  best  of  all,  having  smaller  seeds,  thicker  fleeh,  and  the 
must  delicious  flavor  of  any.  Trees  grown  from  seed  fruit  in  five  years.  Believed 
to  come  true  from  seed,  but  nothing  is  scientifically  knowu  about  it."    {Hutbandt.) 

31633  and  31634. 

From  Peiadeniya,  Ceylon.    Presented  by  Dr.  John  C.  Willis,  director.  Royal 
Botanic  Gardens,  Peradeniya.    Received  August  14,  1911. 
Seeds  of  the  foUowli^: 

31633.    UANfltPERA  ZBYLANicA  (Blume)  Hook.  f. 

Diitrihuivm. — A  tree  found  on  the  island  of  Ceylon  up  to  an  elevation  of 
3,000  feet. 
81634.    Spomdias  pixhata  (L.)  Kutz.        v 

See  Nob.  30491  and  30027  for  previous  introductions. 
31636  to  31637. 

Prom  Costa  Rica.    Presented  by  Mr,  Carlos  Werckl6,  San  Jose,  Costa  Rica. 
Received  August  14, 1911. 
Seeds  of  the  following;  quoted  notes  by  Mr.  W«vld6: 

81636.  BoUAREASp. 

"Papa  dt  venado  (Dear  potato).     Edible  roots.     Quite  productive.    Grows 
near  frost  line. " 

81636.  Coccoi«Bis  uwera  L.  Be»-gTape. 
"  PapatwTog.     Improved  laige-fruited.    For  crowing  with  the  carroealiertle" 

(See  No.  31931,  Cocmtobii  sp). 

81637.  CouBFiA  POLYANDBA  (H.  B.  E.)  Rose.  TeUow  Mpote. 
"The  famed  tapoHllade  olor." 

Oiffn^u/ion. — A  tree,  belonging  to  the  mee  family,  found  in  the  vicinity  of 
Acapulco  on  the  Pacific  coast  of  southern  Mexico. 
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31638.  DioscoREA  sp. 

From  Chile.  Received  through  Hr.  Jos£  D.  Hud>«ida,^Liinavid&,  vi>  Molina, 
Chile,  August  15,  1911. 

"  Haiauqitt.     A  d&inty  vine  elegant  for  window  or  table  decoration.     Tubers 
edible  whea  cooked."    {Hiubandt.) 

31639.  Rhus  teeniciflua  Stokes.  Lacquer  tree. 
The  lacquer  tree  haa  heretofore  been  listed  in  theee  inventorieB  as  Rkat  vendd/rm, 

which  was  published  in  1825  by  De  Candolle  (Prodromufl,  vol.  2,  p.  6S).  In  1796, 
hon'ever,  Salisbury  (Prodromus,  p.  169)  published  the  name  Ehui  vemicifemm.,  based 
on£Aiu  vemusL.,  thus  invalidating  the  use  of  the  same  name  by  De  Candolle.  Khu* 
vemix,  published  in  1753  by  Linnsus  (Species  Plantarmn,  p.  266)  included  two 
distinct  species,  the  poison  sumac  of  America  and  the  lacquer  ti'ee  of  Japan.  In  1771, 
liunieus  (Mantissa  Plantarum,  p.  358)  excluded  the  Japanese  plant  from  R.  vemiz, 
thus  showing  that  he  wished  the  name  to  apply  to  the  American  plant.  As  no  other 
name  had  been  published  for  either  of  these  plants  up  to  this  time  there  is  no  reason 
why  this  should  not  be  followed.  In  1812,  Stokes  (A  Botanical  Uateria  Medica,  vol. 
2,  p,  164)  called  attention  to  this  foct  in  a  note  under  his  description  of  Rhus  vtrrtieijiua, 
which  is  apparently  the  earliest  name  published  for  the  lacquer  tree,  and  is  the  one 
here  used. 

From  Japan.  Presented  by  Mr.  Thomas  Sanimons,  American  consul  general, 
Yokotiania,  Japan,  who  procured  them  from  Mr.  Metsunoeuke  Yamaguchi, 
Shindamacbi,  Tiagauo,  Nagano  Prefecture,  Japan.    Received  July  26,  1911. 

"A  slender-branched  tree  with  winged  leaves,  attaining  a  height  of  20  feet.  It  is 
common  throughout  Japan  and  ia  cultivated  for  its  sap,  which  flows  from  its  stem  and 
branches  on  being  wounded.  It  is  first  cream  colored,  but  on  exposure  to  the  air  soon 
turns  black,  and  is  the  vamisb  which  the  Japanese  use  for  lacquering  their  furniture 
or  ornamental  articles."  {Smith,  Dictionary  of  Popular  Noma  of  Eamomic  PUmIs, 
p.  -J/6.) 

"  The  varnkh  or  lacquer  is  valuable  because  of  its  great  hardneaa  without  brittloaeae 
OT  becoming  cracked,  itshigh  lustre  and  mirrorl ike  surface,  which  remains  untarnished 
for  centuries,  its  resistance  to  the  agencies  which  attack  resinous  varnishes,  aa  it  is 
not  injured  by  boiling  water,  hot  ashes,  hot  alcoholic  liquors,  acids,  etc."  (/.  /, 
Rein,  Induahie*  of  Japan.) 

"  Unlike  ordinary  paints,  which  dry  because  ot  oxidizing  proptertiea  of  the  oil  in 
them,  this  Japanese  lacquer  dries  better  in  moist  than  in  dry  air,  as  the  result  of  a 
supposed  enzyme  which  acta  upon  an  albuminoid  in  the  presence  of  a  vegetable- 
acid  and  a  gum. 

"Experiments have  shown  that  lacquer  will  not  harden  if  subjected  to  temperatures 
whicharehighenough  to  coagulate  the  albumen.  From  a  painful  personal  expierience 
with  some  of  the  imported  juice  of  this  tree  I  can  warn  anyone  not  to  experiment 
with  it  unless  he  is  immune  to  ivy  poisoning.  Here  would  seem  to  be  an  opportunity 
to  discover  means  by  which  with  the  use  ot  proper  face  and  hand  lotions  workers 
could  handle  the  lacquer  with  impunity.  Certainly,  so  wond^^l  a  thing  as  tliia 
lacquer  industry  should  not  go  without  investigation  because  of  its  poisonous  prop- 
erties."    {FatTchild.) 

Experimenters  with  this  tree  should  remember  that  the  volatile  aap  causes  a  painful 
eruption  on  the  skin  of  certain  persons  similar  to  that  caused  by  tlie  species  of  our 
common  Rhus  known  as  poison  ivy,  though  probably  more  intense  even  than  the 
latter. 

Dittribuiion.~Oa  the  wooded  slopes  of  the  mountains  in  the  islsLndsof  Japttn  and  in 
the  provinces  of  Ichang,  Shensi,  and  Szechwan  in  China.  /  ~  i 
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31640.  JuGLANg  BEOLA.  L.  Waliiut. 
From  Chile.    Received  timiuEb  Hr.  Joa£  D.  Husbutds,  LimsTidai,  via  Molina, 

Chile,  June  12,  1911. 
"A  luge  Chile  variety  of  accidental  crigin  from  Chile-grown  seed.    The  year  waa 
me  of  extreme  drought  and  therefore  the  nuts  are  Bmallec  and  with  lees  meat  than 
luual."    (Hu*baiiidi.) 

31641.  CucnsBiTA  sp.  Squash. 

From  Paraguay.    Freaented  by  Mr.  C.  F.  Heftd,  Villa  Encamacion,  Paraguay. 
Received  At^ust  14, 1911. 
"Znpo/Io.     I   conMder  thia  a  very  (odinary  vuiely.     These   tapalloa   have    no 
ilir*ingiiiiihing  namee;  all  bis  just  Eapallos,  cnr  aquaah  in  English."    (Mead.) 

31643.     LUOUHA  OBOTATA  H.  B.  K. 

From  Chile.    Received  through  Mr.  Joa6  D.  Huri>ande,  Limavida,  via  Molina, 
Chile,  Auguot  14, 1911. 
"Lueuma  de  QwUlota.    The  eldn  of  thia  fruit  is  a  bright,  dork  green,  flesh  yellow, 
very  much  likea  pumpkin  but  lighter  colored  and  more  mealy."    (Ilutbandt.) 
DitirUmtum. — The  provincea  along  the  coasts  of  Peru  and  Chile, 

31643  to  8164K. 

From  Seharunpur,  India.    Presented  by  Hr,  A.  C.  Hartlees,  superintendent. 
Government  Botanical  Gardens,  United  ^evinces.    Received  August  15, 1911. 
Seeds  of  the  following: 

81643.    Bambob  ABUNDiHACEA  BetE.  Bamboo. 

See  No.  21317  for  description. 
31644.    DioBPTBOB  UOHTAKA  Roxb. 

Z>iftnI>utiDn.— From  the  Himalayas  to  Ceylen  in  India,  and  tbrou(;h  the 
Malay  Archipelago  to  tropical  Australia. 
3164K.    Chalcas  rANtcoLATA  L. 

31646  to  81648. 

Prom  India.    Presented  by  Mr.  A.  C.  Hartleaa,  auperintendent,  Government 

Botanical  Gardens,  United  Provinces,  Seharunpur.    Received  Auguet  15, 19U. 

Seeds  of  the  following;  notee  funiiahed  by  collector  and  tianamitted  by  Mr.  Hartleas: 

31646  and  31647.    Mxulotub  alba  Dear.  Sweetclover. 

31646.    From  Ladokh.  81647.    locality  not  given. 

3164S. .  MKDicAao  bativaL.  AUalta. 

"Btt-Eiuk,  from  Iskardo.  This  variety  once  cultivated  remains  for  at  teaat 
8  or  9  years,  provided  that  bbail  (manure)  is  thrown  on  it  and  it  is  not  trodden 
upon.  Ite  flower  is  of  blue  color.  It  ia  of  short  stature  with  thin  branches. 
Animals  eat  it  with  great  pleasure.  If,  when  green,  animals  eat  it,  it  does  no 
barm." 

81649.  MmiCAQO  falcata  L. 
^"BootfBu-Kuik,  from  Iskardo.    This  variety  once  cultivated  tem^na  for  at 
least  three  or  four  yeore.    It  it  ia  given  to  animals  when  green,  it  swelb  theii 
stomachs.    Its  flower  is  yellow  in  color,  and  ita  plant  is  larger  tban  that  of  the 
preceding  number,  but  animals  do  not  like  it  as  well, " 
36692°— Bui.  248—12 3 
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31651.    Cttbus  hedica  L.  Citron. 

From  Villa  Rica,  Fangiujr.    Fneentod  by  Ur.  C.  F.  Mead,  Villa  Encarnacion, 

PKntg:uay.    Received  August  18, 1911. 

"These  citroDB  were  found  in  aehipment  of  oiangee,  etc.,  from  Villa  Rica.    Wbethei 

they  are  out  of  the  ordinary  or  not  I  can  not  say.    I«igeat  citron  weired  4}  pounds, 

22  inches  ia  circumference  the  long  way  by  13  inches  in  circumference  around  the 

center.    When  conditions  are  excellent  for  growth,  fruits  up  to  12  inches  in  lenglh  aie 

not  uncommon.    The  plant  is  of  ecraggly  grovQi,  the  bisnchee  leaching  down  to  the 

ground  if  not  pruned  and  sproutinK  wheiever  they  touch.    The  peel  is  used  to  some 

extent  h^e  for  preserves. "    ( Mead.) 

31663  and  S1653. 

From  FietermaritEbuig,  Natal,  South  Africa.    Presented  by  Hr.  W.  J.  Newbwry, 
curator.  Botanic  Gardens.     Received  August  IS,  1911. 
Cuttings  of  the  following: 

31652.    PsuNDBsp.  Flam. 

"  Methley.  This  originated  near  Ur.  Hetbley's  homestead,  the  ori^nal  tne 
being  a  volunteer  and  growing  near  a  spruit  hard  by.  This  seedling,  to-day  the 
parent  of  thouBands  growing  throug^ut  the  colony,  attiacted  attention  directly 
it  first  fruited,  owing  to  the  earlineas  with  which  the  plums  ripened;  that  is, 
at  the  same  time  as  our  local  myrobalan  (myrobalan  is  used  throughout  aa  a 
group  name),  possibly  the  ilarvama  and  frequently  but  erroneously  called  the 
JSvabelU. 

"The  virtue  of  the  Uethla/  is  its  early  ripening.  It  poeeeesee  the  good  char- 
acters of  the  SaUwna,  but  is  deficient  in  point  of  idxe. 

"  There  is  every  reason  to  believe  that  the  plum  originated  from  the  fertilizing 
of  Saltiana  flowers  by  myrobalan  pollen,  the  male  element  tnutsmitting  the 
smaller  size  and  earlineas  of  ripening  and  not  impairing  witli  myrobalan  faults 
the  flavor  and  texture  of  the  Sattuma. 

"From  inquiries  it  seems  that  some  blood  plums  weie  sent  to  Mr.  Methley 
from  another  farm  from  troee  growing  in  juxtaposition  to  myrobalana.  After 
this  lot  of  fruit  had  been  partaken  of,  the  stones  were  thrown  out.  From  one  of 
these  pits  washed  down  toward  the  sluit  by  the  weatlter  it  is  assumed  the 
original  MtOda/  grew.  As  no  other  adventitious  plums  came  into  being,  it  is 
rather  interesting  to  speculate  upon  this  one  survival,  which  may,  of  course, 
have  been  the  only  croee-poUenized  seed  of  the  lot. 

"The  color  of  the  fruit  is  dark  red,  ripening  to  darker  red;  dots  numerous, 
runet,  areolar;  bloom,  whidah  or  bluish;  flesh,  dark  red,  firm;  stone,  medium  in 
fliie,  cling;  flavor  and  quality  good;  season  very  early;  thriveeon  peach  stock." 
{Extract Jrom,  C.  FulUrin  Natal  AgneuUuml  Journal,  vol.  14, 1910,  pp.  t79-t80.) 
S16B3.    Mai,us  ap.  Applo. 

WaituBriffiU.    "Agoodsubtiapicalapple."    {tfttobeny.) 

31664.    OxAus  sp. 

n«m  Chile.    Received  through  Mr.  Josd  D.  Husbands,  Limavida,  Chile,  August 
14, 1911. 
"  Chaptola. " 
Tubers. 
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31A55  to  81076.    Solanuh  spp.  Potato. 

From  Chile.    Received  through  Mr.  Joed  D.  HiubuidB,  Linuvida,  via  Molina, 
Chile,  August  14,  1911. 
Tubers  of  ttaefollowingj  quoted  notae  by  Hr.HuBbanda: 

"These  potatoee,  sorts  that  are  cultivated  by  the  Indiaas,  all  of  wild  origin,  are 
from  the  wild  country  ot  the  interiot  ot  Llaoquihue.  The  Indian  names  have  little 
Ei^ificauce,  aa  the  nme  names  may  be  used  for  other  kinds  of  potatoes  by  distant 
tribes  or  the  nme  tubers  called  other  names." 

SieSA  to  S186B.    "White  and  semiyelloT  kinds." 
816SS.    "GwaOiat."  81663. 

81666.  "OjoxM,  smooth."      81663. 

81667.  "Coraiia,  whiw." 
316B8.  "Ptdana." 
81669.  "BoUm  bUmoa." 

31660.  "Ovafa*."  31664. 

31661.  "Taeuit  atula."  81606. 
SieeetoSlOTO.    "Yallow-fledied  varieties." 


"Sawmuu." 

' '  Putiwrua  nueda  (pink). 
Very  early;  uid  to 
yi^  potatoes  in  seven 
veeks." 

"Murta." 


81666. 

'•Palmata." 

81673. 

31667. 

••Panat." 

31674. 

"Sida    tenuma    rotada. 

81668. 

"..Iniuaina     bhm- 

Fink  ekin;  very  early; 

«." 

said'  to  give  poutoes 

81669. 

"OWoto." 

in  seven  weeks." 

S1670. 

"Oeos." 

31676. 

"  Vigtoduu:' 

31671. 

"Almvd." 

31676. 

"Pkona*.  Extnesrly." 

31673. 

"CtawAm." 

81677  to  31879.    Jdnipebds  utahensis  (Engelm.)  Lemmon. 

Juniper. 

Received  through  Mr.  George  B.  Budworth,  dendrologist,  Forest  Service,  U.  S. 
Dept.  of  Agriculture,  August  19, 1911. 
Seeds  of  a  very  attractive  eouthweetem  juniper: 

81677.  From  Yavapai  County,  Ariz.,  October,  1910. 

81678.  From  southern  Utah,  December,  1910. 

31679.    litem thaGrandOanyonoftheCoIoiadoRiver.ATia.,  November,  1910. 
IHtlribvtion. — In  llie  deeen  region  between  the  Rocky  Mountains  and  the 
Sierra  Nevada,  from  southern  Wyoming  southwestward  through  eastern  Utah 
and  western  Colorado  to  northern  Arizona  and  soulheastem  California. 

31680.    GoBSTPiuu  DBTNABioiDBS  Seemami.  Cotton  tree. 

From  Hawaii.    Presented  by  Mr.  Ralph  S.  Hoamer,  Superintendent  of  Forestry, 
•  Honolulu,  at  the  requeet  of  Dr.  E.  V.  Wilcox,  Hawaii  Agricultural  Experi- 

ment Station,  Honolulu.  Received  August  14, 1911. 
"I  have  learned  that  at  the 'west  end  of  Molokai,*  in  the  driest  locality  of  the  island, 
There  this  plant  was  origijudly  collected  by  Nelson,  the  companion  of  Capt.  Cook, 
there  is  only  one  tree  in  existence  and  that  is  half  dead.  A  new  locality  on  the  island 
□I  Hawaii  has  been  discovered  and  six  trees  are  still  growing  on  the  slopes  of  the 
volcano  Hualalai  on  lou^  hiva  fields  at  an  elevation  vt  2,000  feet.    The  trees  are 
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from  15  to  25  feet  high  and  when  covered  with  lai^  acsrlet  flowtn  are  of  striking 
beauty.  If  not  properly  protected  ihey  will  ioon  be  a  thing  of  the  past,  as  the  nativei 
strip  the  trunks  of  die  bark  for  the  rich  reddiah  brown'  sap  uaed  by  them  for  dyeing 
their  fish  nets.  Cattle  are  also  very  fond  of  the  leavea.  The  plants  from  the  island 
of  Hawaii  diSer  bo  much  from  those  on  Molokai  as  to  need  a  new  varietal  name." 
(Joieph  F.  Roet,  Botaniit,  College  of  Hawaii,  HonolvXv..) 

31681  and  31682.    FrrrosFOEUH  spp. 

From  Hawaii.    Presented  by  Hr.  Ralph  S.  Hoamer,  Superintendent  of  Forestry, 
Honolulu, at  therequeatofDr.E.V.Wilcoi,  Hawaii  Agricultural  Experiment 
Station,  Honolulu.    Beceived  August  14,  IBU. 
Seeds  of  the  following: 

81B81.    PiraospORtiif  hobmbri  Bock. 

"This  speciee  b  remarkable  for  the  unusually  large  woody  capsules  which 
open  into  two,  three,  and  sometimes  tour  valves.  Native  name  Aawi  hua 
huhii.  The  fruits  exude  a  milky  glutinous  «ap."  {Rtport  oj  the  Divition  of 
Foratry',  Territory  of  Eawaxi,  far  the  Biennial  Period  Ending  DteanAtr  SI,  1910, 
p.  84.) 
IKtlrifruXion.— This  tree  is  rather  common  on  the  lava  fields  of  Puuwaawaa,  Hawaii, 
■I  an  elevation  of  3,000  feet. 

Sld82.    PrrroBFOBtni  kadaiehsk  Hillebiand. 
Dittf^rutitm. — A  tiree  usually  about  30  feet  high,  growing  on  the  slopes  of  the  moun- 
tains in  the  vicinity  of  Waimea  on  the  island  of  Kauai  in  Hawaii. 

81683.    SoLANTTu  sp.  Potato. 

From  Ferene,  Peru.    Preeentod  by  Ur.  J.  A.  Furlong.    Beceived  August  18, 
1911. 
"Shiri,  or  bitter  potatoes."    (Fvrjong.) 
Tubers. 

31684.  Phoenix  dacttufera  L.  Date. 
From  Morocco.    Purchased  from  Banow,  Lane,  &  Ballard  (Ltd.),  London,  Eng- 

bnd.    deceived  August  18, 1911. 
Tqfilell.    See  No.  18630  lor  description. 

31685.  Ebagbostis  pecttnacba  (NCchx.)  Nees. 

From  Alnswonh,  Nebr.    Presented  by  Mr.  G.  J.  Kimball,  dirough  Mr.  H.  N. 
Vinall,  of  the  Bureau  of  I^nt  Industry.    Beceived  August  21,  1911. 
"One  of  the  granes  which  seems  to  be  of  most  promise  for  seeding  in  the  sand  hills 
of  Nebraska."  (KiwU.) 

DistrUnjiion. — In  dry,  sterile  soil  from  New  Hamp^ure  to  Florida  and  westward  to 
South  Dakota  and  Texas  in  the  United  States,  and  southward  in  Mexico  to  Vera  Cruz. 

31686.  LiOAHiA  PLATYPUS  (Hemsl.)  Fritach. 

From  San  Jose,  Costo  Rica.    Presented  by  Mr.  C,  Werckl4.    Received  August  21, 
1911. 


3)ietribulimi.—A  tree  found  in  Central  America  bom  Nicaragua,  where  it  is  cul- 
tivated, southeastward  through  Costa  Rica  and  Panama  to  Colombia. 
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31687.    Mbdicaqo  satita  I>.  Alfalfa. 

From  Chugutcbak,  Mongolia.  Received  through  Hr.  Fnnk  N.  Ueyer,  agricul* 
tunl  explorer,  August  18,  1911. 
"  (No.  IBlTa,  Mfty  16,  1910.)  A  atnin  of  sUaUa  said  to  be  much  hardier  than  the 
orduui7varietie8,but&lBo«ud  to  be  o(  (dower  growth.  While  fields  mwn  to  imported 
TuriceslAii  seed  give  three  cuttings  a  yeu  in  Chugutchak,  this  variety  gives  but  two, 
but  while  oae-thiid  of  the  plants  of  the  Turkestan  alfalfo  are  killed  in  a  severe  winter, 
thisatnin  is  said  not  to  suffer  at  all.  It  should  be  tested  in  a  cool  and  dry  region  of  the 
United  States,  especially  in  Wyoming,  Montana,  Idaho,  etc.  This  seed  was  saved  by 
»  Sart  brmer  from  his  own  plants  and  obtained  through  the  aaEdatauce  of  the  Ruodaa 
Altakal  at  Chugutcbafc."  (Xeyer.) 
31688  to  31687. 

Received  through  Mr.  Frank  N.  Heyer,  agricultural  explorer,  August  IS,  IBll. 
Seeds  of  the  following: 

31688.  Hal»b  tp.  Apple. 
From  mountains  near  Kulja,  Chineae  TuAestan. 

"(No.  1619a,  April  20, 1911.)  Very  hardy  wild  apples,  collected  in  eemiarid 
mountains  at  altitudes  between  5,000  and  0,000  feet  above  ma  level.  The 
trees  growing  at  4,500  feet  were  in  bloom  at  time  of  visit,  but  tboee  at  aid- 
tudee  between  5,500  and  6,000  feet  above  tea  level  were  perfectly  dormant. 
To  be  used  as  hybridisation  material  in  creaUng  hardier  varietiee  which  will 
be  able  to  stand  better  than  most  of  the  present  strains,  the  climate  of  the 
upper  Misdasippi  Valley  and  the  regions  west  of  it.  See  also  Noe.  968  to  971 
(S.  P.  I.  Noe.  30946  to  30949)  In  connection  with  this."    {Mtytr.) 

31689.  Malcs  tp.  Apple. 
From  Saisansk,  southern  Siberia. 

"(No.  IKOa,  May  29,  1911.)  An  apple,  said  to  grow  in  gardens  around 
Saijaansk;  apparently  seedlings  from  wild  varieties,  occurring  in  the  mountains. 
The  remarks  made  under  Noe.  968  to  971  and  1619a  (S.  P.  I.  Noe.  30946  to  30949 
and  31688}  also  apply  to  this  one."    {Meyer.) 

31690.  Malos  sp.  Apple. 
From  Saisansk,  southern  Siberia. 

"(No.  1621a,  Hay  29, 1911.)  A  small  apple  of  bright-red  color  and  poeseee- 
ing  a  most  excellent  flavor.  Said  to  be  grown  sparingly  near  SaiHanak;  appar- 
ently an  improved  variety  of  Mahit  hateata  or  perhaps  a  hybrid ;  is  sold  locally 
dried  as  a  sweetmeat  and  for  compote  and  preserve  material.  To  be  used  for 
the  nroe  purposes  as  the  precedbig."    (Jftycr.) 

31691.  SoRBira  q>. 

Frran  near  Santai,  Mongolia. 
"(No.  1622a,  April  23, 1911.)  A  rowan  treefoundon  the  north  slopes  of  a  semi- 
arid  mountain,  occurring  at  altitudes  between  8,000  and  9,000  feet;  is  more  or 
kee  dirubby  in  growth.  Apparently  very  resistant  to  cold  and  adverse  con- 
ditions; recommended  therefore  as  an  ornamental  garden  and  park  shrub  for 
the  most  northern  sections  of  the  United  States."  [Meyer.) 
31693.    Rosa  sp.  Bose. 

Fran  near  Bogh'^lalak,  Mongolia. 

"(No.  1623a,  April  24, 1911.)  A  nnall  growing  rose,  occurring  on  sunburned, 
dry,  rocky  hills  at  altitudes  of  between  6,000  and  7,000  feet.  Of  value  possi- 
bly in  hybridization  work  to  create  hardy,  drought-ieoistaiit  strains  of  yellow- 
fiowered  roses."    {Meyer.) 
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31688  to  81697— Continued. 

31608.    Rosa  ep.  Booa. 

Fiom  near  Ghapeagu,  Mongolia. 

"(No.  1624a,  Aprit  26, 1911.)    A  ahiubbynMe  found  in  dry,  stony  places  at  an 
altitude  of  3,700  feet.    Hay  be  yellow  flowered ;  if  ao.  Urn  HHOie  t«na^  ^>ply 
to  it  aa  made  on  tlie  preceding  number."    (Jfi^tr.) 
31694.    Rosa  sp.  Booe. 

From  near  Ghapsagai,  Mongolia. 

"  (No.  162Sa,  April  27, 1811 .)    A  wild  rose  of  talher  tall,  buahy  growth,  covered 
with  numerouB  spines,  which  are  very  white,  color  of  flowers  apparently  rose. 
Of  value  poeaibly  aa  a  stock  in  dry,  cold  regions  and  as  a  &ctor  in  hybridisa- 
tion work."    (Meyer.) 
SieSB.    Rosa  pbrsica  Michx.  Kosa. 

From  near  Ghapeagai,  Mongolia,  Russian  territory. 

"  (No.  1626a,  April  27, 1911.)  A  very  rare  and  curious  rose  having  small,  yel- 
low flowers  and  undivided,  glaucous  foliage;  looks  not  unlike  a  baibeny;  grows 
to  a  height  of  from  1  to  3  feet.  Occius  on  dry  clayey  ridges  and  on  alkaline 
loenpluns  between  other  vegetation.  Of  botanical  intareat  only."  (Meper.) 
316Se.    Saturbja  sp. 

From  near  Barlik,  Mongolia. 

"(No.  1627a,  May  1, 1911.)  A  labiate  closely  allied  to  thyme,  having  very 
pleasantly  flavored  foliage  that  can  be  advantageously  used  in  soups,  with  meats, 
pickles,  etc.  Occurs  on  dry,  rocky  ridgea  and  between  stony  debris.  Espe- 
cially suitable  for  the  drier  sections  of  the  United  States  as  a  nvory  gatdm 
herb."  (Meyer.) 
31697.    Rapbanus  sativub  L.  Sadiili. 

From  Chugutchak,  Mongolia. 

"(No.J628a,  May  18, 1911.)  A  medium-large  variety  of  Chinese  winter  rad- 
ish, called  Ching  hba.  An  excellent  winter  vegetable,  which  is  eaten  alike  by 
Ruasians,  Tartars,  Sarts,  Ealmncks,  and  Chinese,  although  introduced  and 
grown  by  the  last-named  only  in  these  parts  of  the  world. 

"The  Chinese  way  of  serving  is  to  slice  them  in  very  Ihin  strips,  to  sprinkle 
some  soy-bean  sauce  or  old  vin^ar  over  Ihem,  and  to  eat  them  as  an  appetis^. 
The  Russian  way,  however,  is  to  cut  them  in  square  sbips,  to  sprinkle  salt 
over  them  and  a  liberal  quantity  of  vinegar,  and  to  serve  them  as  a  salad  with 
the  regular  meal.  - 

"The  plants  like  a  well-diained  yet  rich  soil  and  do  not  object  to  a  certain 
amount  of  alkali.  They  require  water  and  must  be  irrigated  in  timee  of  drought, 
as  otherwise  they  remain  stunted  and  acquire  a  pungent  taate.  They  are  sown 
out  in  the  latter  part  of  July  or  ewly  August,  three  to  four  seeds  per  hill  and 
1  to  IJ  feet  apart  in  all  directions.  IaI^  on  the  plants  are  thinned  out,  so 
that  only  one  is  left,  like  beet  roots,  for  instance. 

"They  stand  light  frosts,  but  must  be  harvested  before  the  heavy  frosts  begin. 
They  are  pulled  out  by  a  twist  of  the  hand  and  are  left  to  dry  out  for  some 
hours  on  the  field;  then  the  leaves  are  torn  off  and  the  roots  are  stored  in  dug- 
out cellars,  much  like  potatoes  or  sugar  beets.  A  few  of  the  beet  are  saved 
and  planted  out  as  soon  as  the  danger  of  &osts  b  passed. 

"These  winter  radishee  deserve  to  become  better  known  in  the  tTnited  States. 
They  are  of  easy  culture,  attractive  appearance,  and  possess  a  refreshing  tasta, 
while  their  appetizing  and  stomach-strengthening  properties  are  so  astoni^ing 
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31688  to  31697— Continued 
S1687-^Coiitinu©d. 

that  the  Cbinese  my  that »  nun  wiling  diced  Ching  lobat  near  a  boarding  bouee 
raiiw  the  bcecding-liouM  keeper.  People  doing  mncli  nuniul  Ubor  eepeciolly 
eeem  to  be  benefited  by  the  use  of  them. 

"As  iheae  TDots  atand  long  tnuuporlatioa  very  well,  tbey  will  be  uaeful  in 
aupj^yingminingcAmpeuid  saikin  with  the  neceamryfreehvegetablee.  From 
the  nature  of  the  plants  Oiey  will  thrive  eepecially  well  in  the  weatem  United 
Statce.  Seeds  formerly  sent  under  Noe.  17S32,  1793S  to  17937,  21623,  23968, 
and  23969."    {Meger.) 

31688.    A^LiioTua  alba  Desr.  Sweet  clover, 

I<>om  Nice,  Fiance.  I^eaented  by  Dr.  A.  Robertaon  PnMChoweky.  Received 
August  22,  1911. 
"This  clover  grows  2  meters  [6}  ft.]  or  more  high.  It  has  saudl  white  flowera  and 
tiny  lenifonn  fruits.  The  general  aspect  is  much  like  Medicago  laliva,  but  the  flowera 
are  white  and  much  smaller,  fruits  quite  different.  It  is  perennial,  grows  on  the  vfsry 
irorat  soil,  consiatiDg  of  giavel,  and  looks  quite  fresh  and  green  amidst  its  withered 
iuiToundings  (no  rain  for  laet  seven  monthe).  It  seems  to  me  that  (his  might  prove 
of  interest  to  the  specialists  looking  for  forage  plants  for  arid  regions."    {Proidiovitb/.) 

31699  to  S1701. 

From  China.    IVeeented  by  Ur.  N.  Girt  Oee,  Soochow  University,  Soochow, 
China.    Received  July  31, 1911. 
31SB9.    LtTcm  chinbnsis  Sonner.  Lychee. 

See  Noe.  10670  to  10673,  14888,  and  16237  to  16243  tor  deecriptions. 

Seeds. 

51700.  EntoBOTBTA  jaj>onica  (Tliunb.)  Lindl.  Iioquat. 
"Btto." 

Seeds. 

51701.  TxKZtBMK  OFFICINAL!  Rose.  Qta^ax. 
Boots. 

31702.  Soi^NUH  NioBUK  L.  Nightshade. 

From  Nice,  Pi»nce,    Freaeoted  by  Dr.  A.  Robertaon  Ftoechowsky.    Received 
August  16, 1611. 
Variety  miniatum. 

31703.  Medicago  faloata  L.  (t) 

From  Gilgit,  Kashmir,  Britid)  India.    Preewted  by  Mr.  F.  Booth  Tucker,  Sal- 
vatioii  Army,  Simla,  British  India.    Received  August  8, 1911. 

81704  to  31707. 

From  Manila,  Philippine  Islands.  'Presented  by  Ur.  P.  J.  Wester,  hcMticulturist, 
Bureau  of  Agriculture.    Received  August  21, 1911. 

Seeds  of  the  following;  quoted  notee  by  Hr.  Weeter: 
31704.    TBiCHosAMTHBa  QtHNqtrAMaciiATA  A.  Oray. 

"A  cncurfoitaceous  vine  of  vigorous  growth  indigenous  to  the  Philippines. 
The  fruit  is  globose  and  somewhat  larger  than  an  apple,  the  sur&tce  being  a 
brilliant  red.  As  the  fruit  keeps  for  many  weeks  after  maturity,  retaining  its 
color,  I  believe  that  it  might  be  used  to  great  advantage  for  decorative  purpoeeei'  ^ 
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81704  to  31707— CoDtiflued. 
8170B.    Trichobanthbs  sp. 

"Thia  specieegrowB  on  a  vine  BuniUr  to  the  preceding,  but  tbe  fruit  is  amaller 
and  Btraw  cobred." 

31706.  (Undetermined.) 

"An  herbaceous,  ornamental  shrub  with  large  leaves  and  vermilion-colored 
floweiB  produced  in  a  terminal  panicle,  the  bright-cobred  calyces  being  per- 
sistent for  several  weeks  &ft«r  the  corollas  have  dropped." 

31707.  TEniuHAUA.  EDULia  Bl&nco. 

"A  large  foreet  tree  with  an  open  head,  producing  an  edible,  subacid  fruit 
about  the  size  of  a  small  plum.  If,  as  is  probable,  the  tree  succeeds  in  soutli 
Florida,  it  will  be  a  valuable  addition  to  your  ornamental  shade  trees  there  and 
the  fruit  can  probably  be  utilized  in  making  ielly  and  other  preearv«e." 

31708.    Peunus  teiploba  Roxb.  Plum. 

From  China.    Presented  by  Mr.  N.  Gist  Gee,  Soochow  University,  Soochow, 
China.    Received  August  22, 1911. 
"These  seeds  were  obtained  from  fruits  about  an  inch  in  diameter  and  blood  red 
and  were  rather  lull  of  fibers."    {Out  Qet.) 

31709  to  31714. 

From  Ceylon.    Presented  by  Mrs.  Charles  B.  Bi 
Prof.  C.   3.  Sargent,  Arnold  Arboretum,  Jan 
Ai^ust  3, 1911, 
Seeds  of  the  following: 

S170B.    Fbronia.  elefsantuh  Correa. 

See  No.  25S88  for  deecriptbu. 
81710.    Anhona  ifURiCATA  L. 

See  No.  18737  for  previous  introduction. 

Dittributian. — Native  and  cultivated  in  tropical  America,  and  intiodnced 
into  other  tropical  countries. 

31711.  Ahnona  chehwola  Miller.  Cberimoyn. 

31712.  Annona  aauAUoBA  L.  Sweetsop. 
S1713.    Chrtsofbtlluu  oainito  L.                                             Star-apple. 

See  No.  27572  for  description. 

31714.  Cabica  papata  L.  Pc^aya, 

81715  to  31719. 

From  Philippine  Islands.    Received  throi^h  Hr.  C.  V.  Piper,  of  the  Bureau 
of  Plant  Industry,  August  9,  1911. 
Seeds  of  the  fallowing;  quoted  notes  by  Hr.  Hper; 

31715.  SruTHKRisKA  chjabis  (Reta.)  Schiad.  Omb-graw. 
"From  Lamao,  June,  1911.    A  larger  species  than  our  common  American 

crab-graa." 

31716.  DoucHOfl  L&BLAB  L.  B  onanist  bean. 
"  Cultivated  for  a  vegetable.    Native  name  Batao.    Grown  at  Lamao  Experi- 
ment Statbn." 

81717.    £riochu)A  RAHOBA  (Retz.)  Kuntse. 
"FromManila,  June,  1911."  i:c^  :;vC.(Hlglc 
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31716  to  81719— Continued. 

31718.  Phasbolus  ep. 

"  Fn»n  Manila,  June,  1911.  Distributed  byVr.  Herrill  of  the  Manila  Experi- 
ment Station  M  Phauolvt  eaieanUut,  whicb  it  resemblea  in  so  far  as  it  htm  yellow 
flowers  and  ^uned  iringa,  but  the  poda  and  weda  are  very  different." 

31719.  Urjlku  lagopobioideb  (L.)  Deev. 

"A  pereimial  lepime  with  epreading  atenu  1  to  2  feet  long.    Beadily  eaten 
bjr  cattle  and  producing  abundant  seed." 
ZKriribiKum.— SoutheaeUm  Asia  from  Induk  to  China  and  through  the  Malay  Archi- 
pelago and  Polynesia  to  Australia. 

31730.     NoBMANBTA  MUELtJiBi  Becc.  Palm. 

From  Manila,  Philippine  lalanda.    Beceived  through  Mr.  C.  V.  Piper,  ol  the 

Bureau  of  Plant  Industry,  August  9, 1911. 

"Bfmga  dt  China.    A  palm  cultivated  throughout  the  Philippine  Islands,  but  its 

0,-igin  is  unknown.    It  much  resembles  the  betel-nut  palm  but  has  glaucous  leaves 

and  moaUw,  bright-crimson  fruits  about  an  inch  long."    {Pijttr.) 

Ditlr&ttlvm. — A  palm  found  in  the  valley  of  the  Daintree  Biver  in  the  province 
of  Queensland,  Australia,  and  cultivated  in  the  Philippines. 

31721  to  31723.    Cuouius  helo  L.  Muskmelon, 

From  Comendador,  Dominican    B«public.    Presented  by  Mr.  M.   E.  Bealt. 
Received  August  24, 1911. 
Beeda  of  the  following;  quoted  notes  by  Mr.  Beatl: 

31751.  "This  melon  measured  31  centimetera  [1  ft.]  from  stem  to  blossom 
end  and  46  centimeters  [14  in.]  around  the  middle.  Fle^  green,  firm  but 
tender,  of  delirious  flavor.  I  never  tasted  a  better  one.  It  does  not  need  to 
beimproved,  and  if  it  ptoduceein  the  United  States,  the  Bocky  Ford  will  have 
to  take  aback  seat." 

31752.  "This  melon  weighed  15  pounds,  measured  23.6  inches  from  stem 
to  bloescon  aid,  and  23.2  inches  around  the  middle.  Flesh  thick,  salmon 
colored,  of  good  flavor.  I  am  told  that  there  are  larger  ones  of  this  variety, 
but  I  have  not  seen  them." 

31723.  "  Small  muskroelon  or  canteloupe,  a  little  larger  than  a  Rocky  Ford. 
Skin  not  very  firm,  fleah  greenish,  not  particularly  fine  flavored.  Might  be  of 
value  for  hybridizing  work." 

31726.    PisTACiA  iNTEGBBBiHA  Stewart.  Zebra  wood. 

From  Lahore,  India.    Procured  by  Mr.  R.  S.  Woglum,  of  the  Bureau  of  Ento- 
mology, United  States  Departm^t  of  Agriculture,  from  Mr.  W.  R.  Muetoe, 
Superintendent  of  the  Botanical  Gardens.    Received  August  24, 1911. 
"Theae  seeds  were  taken  from  a  splendid  specimen  of  a  tree  in  the  Agri-Horticul- 
tural Gardens."    (Woglum.) 
See  No.  18637  for  description. 

l>M(Ti6u/Mm.— On  the  mountain  slopes  in  the  northwestern  part  of  India  at  an 
elevatitxi  of  1,200  to  8,000  feet;  cultivated  in  the  plains. 

31726.    CiTBus  ACRANnuM  SINENSIS  L.  Oraiige. 

From  Bahia,  BrasU.    Preeoited  by  Mr.  Southard  P.  Warner,  American  consul. 
Received  August  26, 1011. 
BtAia  navel.    See  Noe,  24311  and  30201  (or  previous  introductions.  itltl^lC 
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31727.    VoANDZEiA  BUBTBEBANEA  (L.)  ThouaiB.  Woandsu. 

From  Foitugueee  East  Africa.    Freaented  by  Ur.  R.  H.  B,  Dickinaon,  Depart- 
ment of  Agriculture,  Salisbury,  SouQtem  RbodfiBift.    Received  August  14, 
1911. 
See  No.  23453  for  deecriptioa. 

S1728  to  S1736. 

Fiom  China.     Received  throu^^  Mr.  C.  V.  Piper,  of  the  Bureau  ol  Plant  Industry, 
August  21,  1911. 
Seeds  of  the  following;  quoted  notes  by  Mr.  Piper; 

31728.      pHAfiBOLUS   CALGASATUB   Roxb. 

"From  the  market  in  Canton,  said  to  be  grown  in  the  neighboiiiood." 
31738.    DoucHOS  lablab  L.  BoiiaviBt  b«aii. 

"From  the  market  in  Canton,  said  to  be  grown  about  Tientsin." 
31730  and  31731.    Ciauckka  LANaiim  (Lour.)  Skeela.  Wamp«e. 

"Bothnf  these  Tarietiea  were  purchased  in  the  market  at  Canton,  where  they 
ocruT  in  great  abundance  at  this  eeason  (July).  The  former  is  an  acid  variety, 
the  fruit  as  large  as  a  muscat  grape,  but  tapering  to  the  apex.  The  latter  is 
sweet,  a  little  smaller,  and  perfectly  ellipsoid.  Both  are  greenish  yellow  ia 
color  and  normally  contain  five  (7)  seeds,  but  the  sour  one  rarely  has  more  than 
one  eeed.  The  fruit  is  only  of  mediocre  quality,  but  the  Chinese  eat  la^e 
quantities  of  it." 

See  Noe.  25546  and  27954  for  previous  introductions. 
S1733.    Uanqifera  indica  L.  Uango. 

"Sanutw.  From  Canton.  Said  to  be  the  best  mango  grown  in  South  China. 
Fruit  a  rich  apricot  color,  without  blemish,  about  2}  inches  long,  2  inchea 
broad,  and  1}  inches  thick;  snout  short,  blunt;  flesh  apricot  color,  watery,  and 
with  little  flavor,  not  at  all  turpentiny;  skin  thin,  not  peeling  easily;  not  much 
fiber;  stone  huge.  A  very  attractive  fruit,  but  in  quality  not  to  be  compared 
with  Manila  mangos." 
31738.    PniTNira  buonc  Carr. 

"Common  in  the  markets  of  Canton  and  Hongkong.    Fruit  si^,<>Ioboae, 
greenish;  flesh  red.    Very  good  when  stewed." 
31734.    Peonob  TBtPLoa*  Roib. 

"Like  the  proceeding  but  smaller  and  quite  red  on  the  surfece." 
3173ft.    RcBUs  sp. 

"An  ornamental  v&riety  with  grapelike  leaves,  rusty  tomentose  beneath. 
Fruit  red,  small." 

31736.    Cajuputi  leucadendba  (Sttckman)  Rusby.     Cajuput  tree. 

See  No.  30761  for  explanation  of  the  necessity  (or  using  the  generic  luuna 

Cajuputi. 

From  Sydney,  New  Soudk  Wales,  Australia.    Presented  by  Ur.  J.  H.  Maiden, 

director.  Botanic  Gaidena.    Received  August  29,  1911. 

"This  is  a  myrlaceouB  tree  closely  related  to  the  eucalyptus.    Present  indications 

are  that  the  tree  will  prove  very  valuable  for  avenue  planting  and  windbreaks  in 

southern  Florida.    It  is  a  rapid  grower  and  adapts  Itself  readily  to  diSerent  conditions 

of  soil  and  surroundings.    It  is  able  to  witlutand  Hie  eEEecta  <d  salt  ^t^y  and  is  not 
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hurtbyoccaaioiialtidUoTerflowB.    TreeewtoutaaBiiMUBeedUiigBiDldOSKtCocouiut 
Grove,  Fla.,  have  bloomed  tad  produced  this  seuon  (1911)  after  reaching  a  hei^t  of 
about  15  to  20  feet."    (B.  F.  SdiulU.) 
Ditlribtttion. — Frmn  India  southeaatintrd  tluough  the  U»lay  Archipelago  to  Aua- 


81787.    ZiziPHus  JUJOBA  MJUer.  Jujube. 

Fmn  Cbugulchak,  Mongolia.    Received  Ihrou^  Hr.  Fiank  N.  Heyer,  Hgri- 
cultiual  explorer,  August  18,  1011. 
"(Hay  4,  ISll.)    Very  laige  Chinese  jujubes,  several  varieties  mixed.    Said  to 
come  from  Eonaa  Province,  north-central  China."     (Mryer.) 

81738.    AcANTHosicTos  HORBiDA  Welw.  .  ITarras. 

Prom  Windhoek,  Gennsn  Southwest  Africa.    Presented  by  the  German  Govern- 
ment.   Received  July  26, 1911. 
See  No,  31401  for  desrriptioa. 

31739.    Ca3tiu.^  8p.  ( 1)  Central  American  rubber. 

Prom  San  Jose,  Costa  Rira.    Presented  by  Mr.  Carlos  Werckl^,  Husbo  Nacional, 
a  1, 1911. 


31740.    CiTBns  aubantiuh  sinensis  L.  Orange. 

From  Avery  Island,  La.     Presented  by  Ur.  E.  A.  McIIhenny,  at  the  request  of 
Mr.  C.  W.  Ward.     Received  September  5,  1911. 
"Bud  wood  from  a  seminavel  orange.     This  oraugo  is  the  size  of  the  Washington. 
Navel,  has  a  very  thin  skin  and  two  or  three  seeds,  but  is  decidedly  rimilar  in  shape 
and  outward  appearance  to  the  Washington  Navel."    {MelVitnny.) 

31741  to  31747. 

From   Chile.    Presented   by  Mr.    Andrew   Kerr,    American    consular  agent, 
Coquimbo,  Chile.    Received  January  5, 1911.    Numbered  September  6,  1911. 
Plants  of  the  following: 

31741.    EuoGNU.  LUUA  (Mnl.)  Berg. 
"Mdi." 


31742.  EnoKNU  sp. 
"AjToyan." 

31743.  CALDciAmA  fanioduta  (Cav.)  Dtm. 
"Tiaea." 

31744.  Philebu.  m aobllanica  Qmelin. 
"Coi  CapOttu." 

DittrAulion.— The  coast  of  South  America  from  Chile  to  the  Stiails  of  Uogellan. 
31740  to  31747.    (Undetermined.) 

31745.  •'Boqui."  31747.     "IVpii." 

31746.  "  Chin-Ckin." 
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31748.    EucLBA  RACBM08A  MuiTay. 

From  Cape  Town,  South  Africa.    Preaeated  by  Mr.  T.  F.  Dieyer,  asBiattint  entn- 
mologiot.  Department  of  AgrkultUK,  Gape  of  Oood  Hope.  Beceived  September 
6, 1911. 
Bee  No.  H20  for  description. 
iHitrtfrutfon. — The  southern  and  western  diebicts  of  South  Africa. 

31761.    Anacardidm  occidentale!  L.  Cashew. 

From  Inhamban,  Portuguese  East  Africa.  Presented  by  Mr.  P.  W.  Keys,  super- 
intendent, Limpopo  District  Methodist  Episcopal  Mission.  Received  Septem- 
ber 6, 1911. 

81753  and  31754. 

From  Eew,  England.    Procured  from  the  Herbaceous  Garden  at  Eew  by  Fr<^. 
William  R.  Lozenby,  Ohio  State  University,  Columbus,  Ohio.    Received 
August  31, 1911. 
Seeds  of  the  following;  quoted  notes  by  Prof.  Lasenby: 
817S3.    PmrsAUS  ixocabpa  Brot. 

"This  IS  the  most  promising  Phyealis  I  have  seen." 
317M.    SouHUH  NioRUM  L.  mfhtahade. 

"V&netydouglani.    This  looks  much  like  what  we  have  grown  in  Ohio  under 
the  name  '  garden  huckleberry.'  " 

31765.    Frunus  arhbniaca  L.  Apricot. 

From  Merv,  Russian  Turkestan.  Presented  by  Mr.  W.  W.  Mackie,  director, 
Yaqui  Valley  Experiment  Station,  Espeianza,  Sonera,  Mexico,  who  secured 
them  in  May,  1911.    Received  September  7,  1911. 

Aral. 
Seeda. 

31768.    CoFPEA  DEWBVREi  WUdem.  and  Dur.  Coffee. 

From  the  Kongo.    Presented  by  the  Minister  for  the  Colonies,  Bruasels,  Belgium, 
at  the  request  of  Mr.  ^niile  de  Wildem&n,  conservator.  Botanical  Gardens,  Brus- 
sels.     Received  September  8,  1911. 
I>!*l3~Smlion.~A.  tall  tree  found  in  the  Kongo  region  of  western  Africa. 

31759.  Mangifera  indica  Ij.  Han^. 
From  Sibpur,  CalcutU,  India.    Presented  by  Maj.  A.  T.  Gage,  superintendent. 

Royal  Botanic  Garden.    Received  September  8, 1911. 
Baramaau  (?). 

31760.  Manotfera  iHt>iCA  L.  Uango. 
From  St.  George,  Grenada,  British  West  Indies.    Purchased  from  Mr.  Gilbert 

Auchinleck,  Superintendent  of  Agriculture,  Grenada  Agricultural  Department. 

Received  September  1] ,  1911. 
"Grmadi  CryUm  No.  I." 
Plant. 
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31761.    Bahbob  ascndinacea  Retz.  Bamboo. 

From  Luudowne,  United  Frovincei,  India.    Procured  from  the  lAnadowne 

Foreet  Division  Office  by  Mr.  W.  R.  Miutoe,  superintendent,  Botanic  Gardena, 

Lahore,  India,  and  presented  by  him  through  Mr.  R.  S.  Woglum,  of  the  Bureau 

of  Entomology,  United  States  Department  of  Agriculture.    Received  August 

24,  1911. 

Introduced  for  the  work  of  this  office  in  Uie  trial  of  suitable  bamboos  for  cultivatiMi 

M  an  impwtsnt  timber  supply  in  the  Southern  States. 

31763.    Manoifeba  indioa  L.  Mango. 

From  Darbhanga,  India.    Freeented  by  H&j.  A.  T.  Gage,  superintendent.  Royal 
Botanic  Garden,  Sibpur,  Calcutta,  India.    Received  Ai^^t  23,  1911.    Num- 
bered Septembei>13, 1911. 
BabooTtg. 
Hants. 

81764  and  317ffii.    Hobdbttm  spp.  Bailey. 

Fima  the  hilb  in  Qie  Simla  district  of  the  Punjab,  India.    Presented  by  Mr.  Ber- 
nard Coventry,  Officiating  Inspector  Gmteial  of  Agriculture  in  India,  Pusa. 
Received  8ept«mber  13, 1911. 
Seeds  of  the  following;  quoted  notes  received  with  seed: 

81764.    HoKnBtm  sp.  Awnlesa  barley. 

"KhortUa, " 
81700.    HonsKUM  sp.  Hooded  bazley, 

"The  origin  of  theae  varieties  is  not  known.  The  crop  is  used  both  as  human 
and  animal  food.  There  are  no  special  methods  of  cultivation  of  this  crop,  and 
the  usual  melliods  obtaining  in  the  bills  for  the  cultivation  of  winter  cereals  is 
followed.  Briefly,  these  consist  in  thoroughly  preparing  the  soil  in  the  monsoon 
by  repeated  ploughings  and  harrowings.  A  light  dressing  of  cattle  manure  or 
house  sweepings,  if  available,  is  given  in  August  and  the  seed  is  sown  broadcast 
in  October.  Very  little  care  is  required  after  sowing,  except  irrigation  if  possible, 
and  the  crop  matures  in  five  and  one-half  to  six  months.  The  average  outturn 
of  barley  is  1,200  pounds  per  acre." 

31766.    liEucABNA  GLAucA  (L.)  Benth. 

From  Brazil.    Preeented  by  Mr.  Clinton  D.  Smith,  Escola  Agricola  Pmctica 
"Luiz  de  Queiro,"  Piiacicaba,  Biaiil.    Received  April  6,  1911,    Numbered 
September  15, 1911. 
See  Nos.  755,  8998,  and  23340  for  previous  introductions. 

31787.    Intsia  sp. 

Fnnn  Lftwaag,  Java.    Pieeented  by  Hr.  U.  Buyaman.    Received  August  18, 
1910.    Numbered  September  15,  1911. 
Seeds. 

31768.    Dahlia  sp. 

From  Bnzil.    Preeented  by  Mr.  E.  G.  Swain,  Diamantino,  Brasil.    Received 
July  24, 1911.    Numbered  September  15,  1911. 
"A  mixed-colored  dahlia,  redand  white  flowers,  imported  from  Portu^."  (Siwnn.) 
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81788  and  S1770. 

From  China.    Freaented  by  Hr.  T.  H.  WiUcinaon,  Foocbow,  Chiiu.    B«ceive<i 
July  6,  1911.    Numbered  September  IS,  1911. 
Seeda  ol  the  bllawing;  quoted  notes  by  Hr.  Wilkinson: 

31769.  QtrBBCTTB  ap.  Oak. 

31770.  Ekiobotbxa  iafonica  (Thunb.)  Lindl.  Irf>qnat. 
"Seba.    This  fruit  tree  beginB  to  bloom  the  last  of  November  and  during  the 

month  of  December.  It  has  been  in  fruit  for  the  last  three  weeks  (May  16, 1911). 
Tlie  leaf  is  about  6  inches  long  and  an  inch  or  an  inch  and  a  half  wide,  has 
numerous  ribs,  and  is  dark  green  in  color.  The  tiee  is  inclined  to  grow  etrai^t 
and  tall,  the  bianchee  coining  out  of  the  main  trunk  at  regular  intervals  and 
three,  five,  or  seven  of  them  at  a  time. "  . 

81771.  (Undetermined.) 

Fnun  CoBta  Rica.    Presented  by  Mr.  Carlos  Werckl^,  San  Joee,  Costa  Bica.    Re- 
ceived August,  1911.    Numbered  September  15,  1911. 
Seeds. 

81772.  Brohelia  sp.  Bromelia. 

FVom  Chile.    Presented  by  Mr.  Itm6  D.  Husbands,  Limavida,  via  Molina,  Chile. 
Received  August  14,  l&Il.    Numbered  September  15, 19)1. 
"From  Coquimbo.    This  looks  like  a  new  claee  of  chttponei  (Bromelia).    These 
plants  Till   probably  be  found  to  have  some  ornamental  or  economic  value. " 

31773.  Geonoma  sp.  Palm. 
From  San  Joee,  Coeta  Bica.    Presented  by  Mr.  Carlos  Werokl^,  Huseo  Nacional. 

Received  September  14,  1911. 
This  ie  probably  the  same  species  as  No.  31930,  but  may  be  distinct. 
Seeds. 

31774.  SoLANUM  KiGKuH  L.  Nightshade. 
From  Kew,  England.    Presented  by  Dr.  David  Prain,  director.  Royal  Botanic 

Gardens.    Received  September  14, 1911. 
lolieduced  for  breeding  experiments. 
Seeds. 

31775.  Cttrdlldb  tulgabis  Schrad.  Watermelon. 
Frran  Changchu,  near  Soochow,  China.    Preeented  by  Mr.  N.  Gist  Gee,  Soochow, 

China.    Received  September  14,  1911. 
''Mo  lAngQuo  (horse-bell  melon).    Best  grown  at  Changcbu. "    {Gee.) 

81776.    Caktophtllds  aromaticus  L.  Clove. 

From  Port  of  Spain,  Trinidad,  British  West  Indies.    Presented  by  the  director, 
Botanical  Department,    Department  of  Agriculturo.    Received   September 
19, 1911. 
See  No.  27680  for  descripticn. 
Seeds. 
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S1W9.      POPULITS  HBTEEOPHYLLA  Ij.  Poplar, 

Ftom  WtHceeter  County,  Md.     Collected  5  miles  nortbeut  ol  Pocomoke,  by 

Mr.  Ivar  Tideetrom,  of  thia  Department,  BeptMuber  IS,  1911.     Beceived 

September  SO,  1911. 

"Native  of  eustem  North  America.    Grows  to  a.  height  of  30  feet  or  aton,  widi  » 

Btiai^t  tzunk. "    ( Tidettnim.) 

31780  to  31832. 

Received  through  iti.  Frank  N.  Meyer,  agricultural  explorer,  September  II,  1911. 
Seeds  of  the  following: 

81780.    TBmctrx  abstivuii  L,  Wheat. 

From  the  OasiB  of  Ebotan,  Chinwe  Turkeetan. 

"(No.  1471a,  November  23,  1910.)  A  very  fine  variety  of  red  winter  wheat 
called  Kiiil  boogdai. 

"Thflwheats  of  EhoEan  are  celebrated  in  Chinese  Turkeet&n  lor  their  excel- 
lence and  for  the  floe  taste  they  impart  to  the  bread  baked  from  them.    All 
them  wheats  are  raised  under  irrigation  and  very  otteu  on  land  that  is  quite 
saline."    (Meyer.) 
SI781.    TBincim  AsmvuM  L.  Wheat. 

From  the  Oaaia  of  Khotan,  Chinese  Turkeetan. 

"(No.  1472a,  November  24,  1910.)  A  good,  hard,  white,  winter  wheal 
e^fA  Ah  meeta  boogdai.  Said  hi  have  been  introduced  from  Mecca."  {Meyer.) 
81783.    TBmcini  ABBnvmf  L.  Wheat. 

From  the  Oasia  of  Ehotan,  Chinese  Turkestan. 

"(No.  1473a,  Novembar  23,  1910.)    A  very  fine  quality  of  white,  summer 
wheat  called  ..ii-boojrdot."    (Jf«v«r.) 
81783.    TRmcvM  ABSTtvmi  L.  Wheat. 

From  the  OasiB  of  Khotan,  Chmeae  Turkestan. 

"(No.  1474a,  November  23,  1910.)    A  laige  variety  of  red,  summer  wheat 
called  Kitil  boogdai."    (Meyer.) 
31784.    TBrncux  ABBnvuM  L.  Wheat. 

From  the  Oasis  of  Ehotan,  Chinese  Turkestan. 

"(No.  1476ar  November  24, 1910.)    A  red,  sununer  wheat  called  Eixil  boog- 
dai."   (Meyer.) 
81785.    TRTnoTTH  ae«tivum  L.  Wheat. 

From  San  Eia,  Chineee  Turkestan. 

"(No.  1476a,  November  17, 1910.)    A  fine  quality  of  summer  wheat  giuwn  on 
light,  nndy  soil."    (M^/er.) 
8178d.    Tamcuu  ABntvuv  L.  Wheat. 

Ftam  Fi-yalma,  Chinese  Turkestan. 

"(No.  1477a,  November  18,  1910.)    A  fine  quality  of  summer  wheat  grown 
like  No.  1476a  (S.  P.  I.  No.  31785)."    (Meyer.) 
31787.    TntncDU  AErnvvK  L.  Wheat. 

f^m  Kbanaka,  Oasis  of  Sandju,  Chinese  Turkestan. 

"(No.  1478a,  December  4,  1910.)    A  good,  white,  summer  wheat  called 
'  Andithan  boogdm.    Said  to  have  come  originally  from  Andiaban."    (Meyer.) 
248 
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31780  to  31833— Continued. 

31788.    Triticuii  AEsnvinf  L.  Vheat. 

From  Burya  Lyang,  Chineae  Turkeetan. 

"(No.  1479a,  December  S,  1910.)    A  red,  nimmer  wheat  called  EbI  hoog- 
•  dai."    {Meyer.) 
31786.    Triticuh  abstivum  L.  Wheat. 

From  Eantwag,  Chineee  TurkwUtn. 

"(No.  1480a,  December  10,  1910.)    A  rare  loc»l  wietf  ol  wMte,  Bummer 
wheat  having  very  large  grains,  called  Ah-boogdai."    {Meytr,) 
31790.    TBTnom  ABsnvni  L.  Wheat. 

From  Karglialik,  Chineee  Turkestan. 

"(No.  1481a,  December  12, 1910.)    A  load  wiety  of  red,  hard  wheat  called 
Kml  boogdai."    (Meyer.) 
81791.    TRmcuK  absttvux  L.  Wbaat. 

From  Kashgar,  Chinese  Turkeetan. 

"(No.  1482a,  October  23,  1910.)  A  good  quality  of  Eaahgar  wheat  called 
KaU  hoogdai. 

"All  of  these  wheats,  having  been  raised  for  centuries  in  an  arid  climate 
under  irrigation,  may  thrive  better  in  the  hot  southwestern  parts  of  die  United 
Stales  than  anywhere  else;  still  they  might  also  be  given  a  trial  in  coolo-  arid 
and  semiarid  r^ona,  but  diould  not  be  tested  in  the  humid  eastern  sections." 
(Meytr.) 
817B3.    HoBDBini  vulqare  L.  Bailey. 

From  Nusi,  Chinese  Turkeetan. 

"(No.  14S3a,  November  28,  1910.)  A  winter  barley  called  ChUgh  arpa. 
Able  to  withstand  considerable  drought  and  alkali."    {Meyer.) 

31793.  HoBUBUM  sp.  HuU-leu  barley. 
From  JChttnttlra,  Oasis  of  Sandju,  Chinese  Turkeetan. 

"(No.  1484a,  December  4,  1910.)  Summra  barley,  grown  on  rather  sandy 
land  at  an  elevation  of  over  6,000  feet  above  sea  level."    {Meger.) 

31794.  UoKD'BUM  vcLOABB  HiUALAYENBE  Rittig.  Eoll-lesa  barley. 
From  Pudiki,  Chineee  Turkestan. 

"(No.  1485a,  December  1,  1910.)  A  blue,  hull-lew,  summer  barley  called 
Kok-arpa.    Girown  in  a  dry,  cool  r^ion  tmder  irrigation."    {Meger.) 

31795.  HoRDBUH  sp.  HnU-leaa  barley. 
From  Pudskya,  Chineee  Turkestan. 

"(No.  148ea,  November  29,  1910.)    A  very  fine  variety  of  white,  hull-less, 
summer  barley  called  Ah-arpa.    The  flour  made  from  this  is  used  mixed  widi 
wheat  flour  for  bread  making.    It  is  generally  sown  very  early,  as  soon  as  the 
frost  leaves  the  ground."     ( Jfeyer.) 
3179B.    HoKDBUK  sp.  HoIl-IeM  bailey. 

From  Pustan  Terek,  Chinese  Turkestan. 

"(No.  1487a,  December  29,  1910.)  An  excellent  hirge  variety  of  hull-len 
summer  barley,  grown  by  the  Kii^iiz  in  mountain  valleys  at  altitudes  from 
6,000  to  7,000  feet.  The  flour  of  this  barley  mixed  with  wheat  flour  givee  the 
little  loaves  baked  from  it  remarkable  nourishing  and  sustaining  quUities. 
To  be  tested  in  the  rocky  and  Intermoontain  regions  of  the  Uniwd  Slates." 
{Mtytr,) 
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S1780  to  S1882— Continued. 

31797.  CiCBR  AKiBTiNnH  L.  Chick-pea. 
From  Khokut,  Ruaeiui  Turkestan. 

"(No.  148ga,  September  2S,  1910.)  A  Bmall  variety  of  cUck-pea  called 
Oh-nagh,  apparent!}'  one  of  the  more  primitive  atraiiu  of  garbuizoa.  Grown 
on  the  rather  alkaline  lands  around  EluAan,  Eaten  boiled  in  eoups  and  meat 
stews."    (Meyer.) 

31798.  CiCER  ARiETiNtnf  L.  Chick-pea. 
From  Ehokan,  Ruaaian  Turkestan. 

"(No.  MJWb,  September  28,  1910.)    A  brown  variety  of  chick-pea  called 
Kizil  nagh.    Apparently  a  very  primitive  Btrain.    Eaten  like  the  preceding 
number,  but  retails  at  only  half  the  price.    May  be  tested  as  a  forage  crop  on 
the  alkaline  lands  of  the  warmer  secdous  of  the  United  Statee."    (Meyer.) 
817B9.    VioNA  arKENSiB  (Tomer)  Savi.  Cowpea. 

From  Khotan,  Chinese  Turkeatoa. 

"(No.  1491a,  November  26,  1910.)    A  rather  Btnall  variety  of  cowpea  grown 
for  human  food.    To  be  leet«d  under  irrigation  in  the  desert  regions  of  the 
United  States."     (Meyer.) 
81800.    ViQNA  8INENBIS  (Tomo')  6av1.  Cowpea. 

From  Eaighalik,  Chinese  Turkestan. 

"(No.  1492a,  December  12,  1910.)    A  yellowish  variety  of  cowpea  called 
Shouto.    To  be  tested  like  No,  149U{S.  P.  I.  No.  31799)."    (Meyer.) 
31801.    ViONA  eiNBNSie  (Tomer)  Savi.  Cowpea. 

From  Yarkand,  Chinese  Turkestan. 

"(No.  1493a,  December  18,  1910.)    A  rare  local  variety  of  cowpea,  having 
brown  mottled  seeds.    Eaten  stewed  with  meats.    To  be  tested  like  No.  1491a 
(8.  P.  I.  No.  31799),"     (Meyer.) 
31803.    GbTOiNE  mBFiDA  (Moench)  Maxim.  Soybean. 

From  Kaighalik,  Chinese  TuAestan. 

"(No,  1494a,  December  12,  IBIO.)    A  large,  green  variety  of  soy  bean  called 
Ching  (ou,  used  when  slightly  salted  and  roasted  as  an  appetizer  before  meals. 
To  be  tested  like  No.  14918  (S.  P,  I.  No.  31798)."    (Meyer.) 
31803.    Glxcinb  HisnnA  (Hoench)  Maxim.  Soybean. 

From  Kaehgar,  Chinese  Turkestan. 

"(No.  1495a,  October  23,  1910.)    A  black  soy  bean,  used  like  No,  1494a 
(S.  P.  I.  No.  31802),  and  also  used  to  moke  bean  curd.    To  be  tried  like  No. 
149U(S.  P.  I.  No.  31799)."    (Meyer.) 
81804.    Glxcihb  BI8PIDA  (Moench)  Maxim.  Soybean. 

From  Eai^utUk,  Chinese  Turkestan. 

"(No,  H96«,  December  12, 1910.)    A  large,  black  soy  bean  called  Qhae  tou. 
Used  like  No.  14»4a  (S.  P.  I.  No.  31602)."    (Meger.) 
31805.    PisuM  SATivini  L.  P«a. 

From  San-Kia,  Chinese  Turkestan. 

"(No.  1407a,  November  17, 1910.)  A  small  green  pea  called  PtuAok.  Sown 
early  on  sandy  lands,  mostly  between  wheat.  They  are  eaten  boiled  in  soups 
and  also  ground  and  baked  in  bread.  To  be  t«sted  as  a  sunmier  for^e  crop  in 
the  intermonntain  and  Rocky  Mountain  regions  or  as  a  winter  crop  in  moist, 
mild-winter  sections  of  the  United  States."     (Meyer.)  iOOqIc 
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S1780  to  31838-€ontinued. 

31800.    PisUK  ARTBH8B  L.  Field  pe&. 

From  Khotan,  Chinese  TurkestAn. 

"(No.  1498a,  November  2C,  1910.)  Vaiioua  varieties  o(  peaa  mixed.  Grown 
ui  an  early  crop  on  light,  sandy,  alkaline  lands.  See  remarks  under  the  pi«- 
ceding  numbef."    {Meger.) 

81807.  PisUM  ABVBNSB  L.  Field  p«B. 
From  Fushki,  Chineee  Turkentan. 

"(No.  ISOOa,  December  1,  1910.)  A  small  speckled  pea  called  PwJiot. 
Grown  between  wheat  on  sandy  lands.  See  also  lemarks  under  No.  liSTn 
(S.  P.  I.  No.  31805)."    (Jfeya-.) 

81808.  Pisox  ARfBNSB  L.  Fidd  pea. 
From  Khanaka,  Oasis  ol  Sandju,  Chineee  Turkeslan. 

"  (No.  1501b,  December  4,  1910.)  A  amall  speckled  pea  sown  on  rather  light 
Boila  between  bariey.    See  also  remarks  under  No.  14B7a  (8.  P.  I,  No.  31805)." 

iXq/tr.) 

81809.  PisDM  B&tivuM  L.  Pea. 
From  Pudskiya,  Chineee  Turkestan. 

"(No.  1502a,  November29, 1910.)  A  peacalledPuchoi:,  sown  on  rather  sandy 
and  alkaline  aoils  between  wheat.  See  remarks  under  No.  1497a  (S.  P.  I.  No. 
31805)."    (Meya:) 

81810.  Lathtkds  SATTvua  L. 
From  Pudskiya,  Chinese  Turkefltan. 

"(No.  15(t3a,  November  29,  1910.)  A  l^ume  called  Kara  pvdtok,  meaning 
black  pea,  sown  on  light,  alkaline  boiIh  between  wheat.  The  seeds  are  eat«n 
as  food,  boiled  in  eoupa  or  ground  and  mixed  with  wheat  flour  and  baked  inla 
little  loavcfl.  I  aaked  especially  about  the  supposed  poisonous  eSecta  of  this 
legume,  but  the  natives  said  they  never  heanl  of  it.  To  be  tested  like  No. 
1497a  (S.  P.  I.  No.  31805)."    (Meytr.) 

81811.  Mbmcaoo  battva  L.  Alfalfa. 
From  Khotan,  Chinese  Turkestan. 

"(No.  1504a,  November  24,  1910.)    A  variety  of  alfalfa  called  ChOga  beda, 
meaning  fibery  lucem.     This  variety  seems  to  need  less  irrigation  than  the 
following  number.    A  tall  grower;  stems  erect,  slightly  woody;  leaves  rather 
amall;  good  for  hay."    (Meyar.) 
3181S.    Medtcaoo  sattva  L.  AUaUa. 

From  Khotan,  Chinese  Turkestan. 

"(Ho.  IGOSa,  Novfflnber  24,  1910.)  A  variety  of  alfalfa  called  Kara  itda, 
meaning  black  lucem.  Leaves  large,  daik  green;  st^ns  saccolent,  not  very- 
hi^  growing.  Not  as  good  for  hay  as  the  preceding  number;  however,  it  sup- 
plies green  fodder  until  frost,  while  the  CkUga  variety  stops  growing  at  the  end 
ot  summer.  It  is  not  able  to  stand  as  severe  cold  as  the  Chilga."  {Meyer.) 
31813.  HxnioAao  bauva  L.  Alfalfa. 

From  Kashgar,  Chineee  Turkestan. 

"  (No.  150&a,  January  14,  1911.)  An  alfalfa  called  Kara  beda.  In  Kashgar  this 
is  considered  the  better  of  two  varietiea.  It  ia  apparently  the  same  as  the 
Ckilga  heda  from  Khotan."     {Mtjftr.) 
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31780  to  31838— Continued. 

31814.  Ueoicaoo  sativi,  h.  Alfnlt*. 

From  Eaehgkr,  Chineae  TurlcBebui. 

"(No.  1507a,  January  14,  1911.)  An  alfalfa  called  ?Ta  beda,  meaning  hollow 
lucern,  on  account  of  the  stenu  b^Dg  Rucculent  and  hollow.  Seema  to  be  the 
aune  aa  the  Kara  from  Kbotan. 

"Ab  vefetable  culture  etiuide  on  a  veiy  low  level  in  Chinese  Turktelan  and 
•e  early  vegetables  do  not  exist,  both  foreign  rosidentH  and  nativee  eat  the  young 
alfalfa  sproute  prepared  like  epinach,  iriiidi  vegetable  they  are  said  to  reoemble 
very  much  in  taate  and  looks."    (Jityer.) 
81816.  Medicaoo  sativa  L.  idfaUa. 

From  Khanaka,  Oasis  of  Sandju,  Chinese  Turkeetan,  6,000  feet  altitude. 

"(No.  1508a,  December  4,  1910.)  An  alfalfa  caUed  Chilga  btda,  appaienUy 
the  mme  as  No.  1501a  (S.  P.  I.  No.  31811).  Thia  variety  of  alUfa  ripens  seed 
here  in  small  quantitiee  only,  while  the  Kara  heda.  No.  1506a  {8.  P.  I.  No. 
31812),  never  ripens  at  all  and  seeds  have  to  be  imported  from  Guma,  eituat«d 
at  4,000  feet  elevation  above  sea  level.  This  numbei  therefore  may  show 
unuBuallyhardyqualitieeandoughttobe  te8tedinadry,coldngion."  {Meyer.) 
81816.  Cannabis  sativa  L.  Hemp. 

From  Khanaka,  Oasis  of  Sandju,  Chineee  Turiceatan. 

"(No.  1511a,  December  4,  1910.)  A  small^eeeded  variety  of  h«np  called 
Eandivi.  The  oil  expressed  from  the  seeds  is  used  for  culinary  and  illu- 
minating purposes.  The  fiber  is  not  generally  utilized,  except  for  some  very 
inferior  rope  that  here  and  there  is  made  from  it.  From  the  j^ung  tope, 
however,  the  hfh'Mh  is  made,  and  many  are  the  victims  addicted  to  the  smok- 
ing of  ttiis  narcotic."  {Meyer.) 
31817.  LiNUK  uaiTATiBaiunii  L.  Flax. 

From  Khanaka,  Oaiiia  of  Sandju,  Chinese  Turkestan. 

"(No.  1512a,  December  4, 1911.)  Native  name  Sigger.  Flax  is  extensively 
cultivated  in  both  Russian  and  Chineee  Turkestan,  not  for  its  fiber,  however, 
butsotely  for  the  oil  the  eeeds  yield.  The  oil  is  much  used  in  the  native  cook- 
ingi  while  the  Ruseian  settlen  in  cential  Asia  have  also  become  used  to  it. 
This  linseed  oil  when  fresh  is  a  very  palatable  oil  and  can  be  used  with  excel- 
lent results  in  the  trying  of  finh,  dougbnuta,  pancakes,  etc. 

"Flax  tor  its  oil-yielding  capacities  seems  to  be  very  promising  as  a  crop  tor 
those  sections  of  the  United  States  where  the  sununera  are  short  and  dry, 
especially  the  mountainous  western  part  and  in  the  outlying  duttricts  where 
setUera  have  to  grov  what  they  need  as  mucb  as  possible. 

"Linseed  oil  is  much  easier  digested  than  cottonseed  oil  and  ought  to  bA 
tested  as  human  food."    (Meyer.) 
S1818.  LrauM  DBrrATisBiMcm  L.  Flax. 

PVom  Tashmalah,  Chinese  Turkestan. 

"(No.  1613a,  December  23,  1910.)    Variety  lemina  luUa.    A  variety  with 
light-yellow  seeds.    Used  for  the  same  purpose  as  No.  1512a  (S.  F.  I.  No.  31817). 
Native  nanto Sigger."    {Meyer.) 
31810.  Ekcca  bativa  Hill.  Koquetta. 

From  TrhMi«.Vtt,  Oasts  of  Sandju,  Chineee  Turkeetan. 

"(No.  l&14a,  December  4,  1910.)  Native  name  Sa-tcn.  A  variety  of  rape 
seed,  the  oil  of  which  is  used  both  for  culinary  and  illuminating  purposes.  To  j 
be  tested  as  a  possible  crop  for  the  intermountain  regions."    {Meyer.)  •^'^O^iC 
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81830.  EstrcA  aATTTA  Hill.  Boc[n«tt«. 
From  EuawBg,  Chinese  TurkcBtsii. 

"(No.  1516ft,  December  10, 1910.)  A  variety  alif^Uy  diffwenttrom  Ko.  1514a 
(S.  P.  I.  No.  31S19);  bIbo  comes  from  a  wanoar  locality.  Native  name  Sa-un. 
The  nme  remarks  as  made  under  No.  1514a  (S.  F.  I.  No.  31819)  apply  aim 
to  this  one."    (Met/er.) 

81831.  BoABSicA.  NAPira  L.  KutanL 
From  EhaAD-dugra,  ChineM  1hirke«tan. 

"(No.  1516a,  December  7, 1910.)   A  mustard  vhich  is  said  to  grow  very  tall. 
Likes  a  somewhat  alkaline  soil.    An  oil  that  is  used  to  smear  over  bread  in 
the  baldng  procees  ie  expremed  from  the  seeds.    To  be  tested  with  care^  as  it 
may  be  of  a  weedy  disposition."    {Meyer.) 
818S3.  EuxAoNtTfi  AHQUSTirouA  L.  Oixamtvr. 

From  Upal,  Chinese  Turkestan. 

"(No.  1516a,  December  31,  1910.)  The  oleaster  is  mostly  seen  as  a  tall 
shrub,  but  in  good  oitufttioDB  it  grows  eometimee  to  be  a  fair'«ized  tree.  All 
things  considered,  it  is  perhaps  the  most  useful  tree  in  Chineee  Turkestan. 
When  welt  kept  it  suppliee  excellent  hedges,  almost  impenetrable  to  man  and 
beoat.  From  the  branches  stuck  in  the  ground  in  slanting  and  zigzag  fashion, 
very  good  temporary  fences  can  be  made.  As  a  windbreak  it  is  unexcelled, 
keeping  the  drying  desert  winds  oB  the  cultivated  lands  of  the  oasis.  As  a 
mnd  binder  it  is  of  great  value,  checking  blowing  and  encroaching  desert 
sands  to  a  great  extent;  also  where  washouts  are  experienced,  its  mannrn  of 
fibrous  roots  retain  the  soil  to  a  great  extent. 

"In  many  oases  its  wood  constitutes  the  chief  fuel  supply,  and  tofumisfa  this 
firewood  the  lieee  are  pollarded  every  four  to  sis  years  without  suffering.  The 
wood,  when  dry,  poseeeees  fine  heating  qualities  and  makes  a  good  bed  of  live 
coals  which  lasts  the  whole  night  when  covered  up  with  ashes. 

"  The  fruits  of  the  wild  form  are  too  small  and  too  astringent  to  be  of  any  value 
to  man,  but  some  of  the  cultivated  forms  supply  a  sweetmeat  to  children. 
The  dry  cast-off  leaves  are  a  favorite  food  of  sheep,  goats,  donkeys,  and  cattle. 
The  fiowers  poeBBSB  a  remarkably  sweet  odor  and  eeem  to  be  rich  in  honey, 

"  Jta  highly  ornamental  qualities  combined  with  drought  and  alkali  reeislant 
capacities  put  it  in  the  first  clan  as  a  deaiiable  garden  and  park  shrub  or  tree  in 
the  more  arid  parts  of  the  United  States.  Its  silvery.gTay  foliage  resembles  the 
olive  very  much,  while  in  autumn  the  conttast  between  it  and  the  multitude 
of  generally  orange-red  small  fruits  is  gloriously  beautiful. 

"The  habit  of  this  oleaster  is  exttemely  variable,  the  majority  of  the  trees 
drooping  gracefully  when  becoming  old;  some,  however,  acsume  quite  rigid 
outlines.  The  size  of  the  fruit  also  varies  conaidBrably,  ranging  from  that  of  a 
pea  up  to  an  ordinary  date.  The  berries  vary  from  pure  white  on  some  trees  to 
dark  brownish  red  on  others.  Even  in  the  leaves  there  is  considerable  varia- 
tion in  size,  nuances  of  grayish  green,  and  the  relative  quantity  a  ttee  may 

"The  roots  are  somelimeeamaseof  nodules  and,  as  the  trees  often  grow  quite 
luxuriantly  even  in  pure  sssd,  they  seem  to  derive  nutrition  from  these  tuber- 
cles and,  perhaps,  even  fertilize  tlie  soil  to  some  extent.  One  notices,  for 
instance,  that  oops,  though  cloae  up  to  a  low  of  oleaster  trees,  are  not  impover- 
ished to  any  extant.  For  this  reason  the  natives  ot  central  Asia  seem  to  prefer 
this  tree  to  any  other  sort  of  windbreak.  The  plants  ate  able  to  grow  in  pun 
2"  r.„z.ctvG00gIc 
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81832— Continued. 

ROnd  or  in  alk&line  hoiIh,  (md  while  they  can  exirt  vith  very  little  water  they 
do  DOt  grow  luxuriantly.     They  can  not  stand  low,  water-li^ged  Boila. 

"Their  propagation  is  easy;  cuttings  fnaa  the  sixe  of  a  lead  pencil  up  to  poles 
6  faet  long  and  2  to  3  inches  thick  all  strike  roots  easily,  as  long  as  the  soil  ia 
moist  enough  to  give  them  a  chance.  In  those  regions  of  the  Unitod  States 
whero  the  eunmms  are  very  hot  and  dry  and  the  winters  ore  not  too  cold,  where 
the  soils  are  sandy  or  alkaline  bu  t  whoe  irrigation  water  is  occasionally  supplied, 
the  oleaster  deeervM  the  highest  comdderation  ae  a  hedge  plant,  as  a  fence 
ma,tecui,  as  a  windbreak,  sh  a  und  binder,  as  a  fuel  supplier,  and  as  a  charac- 
teristic ornamental  tree  around  the  home."  (Iftyer.) 
81823.  Okyia  bativa  L.  '  Sioe. 

FromYarkand,  Chinese  Turkestan. 

"  (No.  1571a,  December  19, 1610.)  A  Chinese  variety  of  glutinous  rice  called 
Lo  mt.  Originally  introduced  from  eastern  China,  now  sparingly  grown  around 
Yarkand.  It  is  conddeied  a  very  fine  variety  and  almost  twice  as  expensive  as 
otber  lices. 

"This  and  the  following  varieties  of  rices  diould  be  tested  in  the  western 
sections  of  the  United  States.  They  are  all  grown  in  standing  water  and  the 
soil  in  which  they  thrive  is  generally  well  charged  with  alkali.  Bice  is  a  rather 
expensive  food  In  Chinese  Turkestan  on  account  of  the  scarcity  of  water,  which 
could  be  employed  for  other  crops,  but  the  people  as  a  whole  are  so  fond  of  it 
that  they  are  willing  to  make  many  sacrifices  for  it.'  Several  local  v 
have  been  developed  during  the  long  period  of  human  occupation,  and  « 
the  best  are  being  offered  here."  (Meyer.) 
31824.  Oryza  bahya  L. 

From  Yarkand,  Chinese  Turkestan. 

"  (No.  1672a,  December  IS,  1910.)    A  variety  of  rice  called  Kholcm  L 
The  giains  become  large  and  very  white  when  boiled,  and  this  variety  is  con- 
sidered very  good."    (Mq/er.) 
81820.  Ortza  sativa  L.  lUeo. 

From  Yarkand,  Chinese  Turkestan. 

"  (No.  1573a,  December  19, 1910.)    A  variety  of  rice  called  Ah-tu;  has  red 
beards.    Said  to  be  very  white  and  plump  when  boiled."    (Uq/er.) 
81826.  OsTzA  SATTVA  L.  Hiea, 

From  Yaikand,  Chinese  Turkestan. 

"  (No.  1574a,  DecembOT  14, 1910.)    A  variety  of  rice  called  Kara  KUtriet;  has 
black  beards."    (Meyer.) 
S1837.  Ortea  SAitVA  L.  Bioe. 

From  Yarkand,  Chineee  Turkestan. 

"(No.  1576b,  DecembOT  19, 1910.)    A  variety  of  rice  called  Yiaiatid I}ouiiem; 
has  white  beaida.    It  is  considered  the  best  variety  locally,  as  it  has  about  the 
same  qualities  as  the  £Ao((inZ>ouwra  (No.  31824.)"    (Meger.) 
81828.  Okvza  sativa  L.  Bioe. 

From  Yarkand,  Chinese  Turkestan. 

"(No.  157ea,  December  19,  1910.)    A  variety  of  rice  called  SarvA  KiUriek; 
has  yellow  beaids,  but  white  seeds."    (Mej/er.) 
248 
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31780  to  31832-CoDtmued. 

818S0.  OsTZA  SATITA  L.  Bios. 

From  Eaahgar,  Chiueee  Turkeetan. 

"  (So.  157Ta,  Jaauary  27, 1911.)    A  variety  ol  rice  called  ^Jt-urui;  bu  la^e, 
whitegntinB."    (Meyer.) 
81880.  0KY9U.  SATiTA  L.  Bice. 

From  K&abgki,  Chinese  Turkeetan. 

"(No.  1578ft,  January  27,  1911.)    A  variety  of  rice  called  Chtlga;  of  light 
milling  qoalitieB.    ConaideTed  locally  a  marvel,  aa  it  ripens  in  10  veeka  after 
being  Hown.    It  is  grown  as  a  second  crop  after  the  vlnt«r  wheat  has  been 
harvested."    (Meyer.) 
81831.    Obyea  satita  L.  Biee. 

Prom  Kaabgar,  Chinese  Turkeetan. 

"(No.  1579a,  January  27, 1911.)    A  variety  of  rice  called  £ara  ftUnd.    It 
haa  ^diite  beards  and  is  very  different  from  tlie  same  variety  ot  Yarkand  (No. 
31826)."    (Meyer.) 
8188a.    OkTZA  8ATIVA  L.  Biea. 

From  Kadigar,  Chinese  TuAeetan. 

"(No.  15S0a,  February  1,  1911.)  A  variety  of  rice  called  Tum-urut.  Con- 
Bidered  to  be  a  very  good  sort.  Early  ripener.  White  and  reddish  grains  are 
eaid  to  exist  intermixed  in  this  variety."    (Meyer.) 

91836  to  31864. 

From  the  Natal  Botanic  Gardens,  Durban,  Natal,  South  Africa.    Presented  by 
Dr.  J.  Uedley  Wood,  director.  Natal  Botanic  Gardens.    Received  July  15, 1911. 
Seeds  of  the  following: 

81880.    AapARAflUB  falcatds  L.  AmpaxAgaa. 

An  ornamental  flowering  climber  with  creamy-white  sweet-scented  flowen 
in  large  panicles. 

Dutribiilion. — In  the  island  ot  Ceylon,  and  in  tropical  and  southern  Africa, 
extending  from  Nubia  and  Upper  Guinea  southward  to  the  Cape. 
8I8S6.    Badhinia  picta  (H.  B.  K.)  DC. 

See  No.  21783  for  description. 
81887.    BosciA  mmiTLATA  Thtmb. 

See  No.  28719  for  previous  introduction. 
31838.    BRDnsriLBu  ahbbicama  L. 

See  No.  28720  for  previous  introduction, 
81839.    Calpusnia  aubba  (Lam.)  Benth. 

See  No.  28721  for  previous  introduction. 
81840  and  31841.    Cabibsa  spp. 

Intioduced  in  order  to  extend  the  cultivation  ot  these  important  home- 
garden  fruits  for  the  Southern  States. 

81840.  Cabisba  BunNooA  (L.)  De«f. 

iKifr^&utum.— Central  southern  Africa,  extending  bom  Ithodesia  and 
the  Mocambique  district  southward  to  the  Cape. 

81841.  CARiseA  OBANDiFLosA  (Uey.)  DC.  .Ajnatongnla- 
2t8 
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81842.    GHRTBOPHTu.inf  fibiddouuii  Wood  and  Pnnka. 
I>utrS>ulion. — A  tiee  found  in  the  woods  in  the  vicinity  of  Durban  in  Natal, 

31848.    CsjUXia  aKAin>in/>BA  (Ait.)  Kuntze. 

Dittribution. — A  legununoiu  shrub  with  red  flow«is  found  along  the  eastern 
coast  of  South  Africa  from  Durban  to  Uitenhage. 
81844.    CKOTAI.JLBIA  OEANTUNA  Harvey. 

Di^r3nttion.—A.  small,  slender,  leguminous  plant  toimd  in  the  vicinity  of 
Durban  in  South  Africa. 
31&4S.    Cbtptogaxti  vooon  Engler. 

Diitr&ution. — In  the  woods  in  the  vicinity  of  Durban,  South  Africa. 

81846.  Dracaena.  auifPHn  (Hook.)  R^iel, 
See  No.  28724  for  previous  introduction. 

81847.  Glorioba  sikplkz  L. 

DutntulMm.— ^Tropical  «nd  South  Africa,  extending  from  Upper  Guinea  and 
the  Nile  land  southward  to  the  Cape. 
31848.    iNDioorBKA  gp. 
81840.    LUTONIA  HODBBTA  Hook.  f. 

Dutribution. — A  tuberoua-rooted  climbing  vine  belonging  to  the  family 
Mekmthiacev,  and  growing  in  the  Kalahari  region  and  in  the  vicinity  of  Dur- 
ban in  South  Africa. 
318S0.    MiLLBTTU  QKANDia  (E.  Mayer)  Skeels. 

( 7iir;tlia  ffrandU  E.  Ueyer  1S35,  Commentariorum  de  Flantis  Africae  Aus- 

traliorig,  vol.  1,  p.  1.) 
{MilUUia   eaffra  Benth.  1843,  Journal  of  Botany,  London,  vol.  2,  p.  99.) 

This  South  African  l^\uninous  tree  was  first  named  Virgilia  grandU  by  E. 
Heyer  in  1835,  and  lat«r  wae  given  the  name  MilUuia  eaffra  by  Bentham,  who 
apparently  did  not  know  of  Qie  earlier  name.  In  accordance  with  present  rules 
of  botanical  nomenclature  the  earliest  sfMcific  name,  ^roruSt,  is  here  restored. 

itSieUiagrandii  is  found  cm  the  rocky  elopes  of  the  mountains  in  the  vicinity 
of  Durban  in  South  Africa. 
818S1.    HoNDti  WHTTBi  (Hook,  f.)  Skeek. 

"It  may  be, interesting  to  note  that  the  fishermen  at  Fajao  use  as  a  line  a 
fiber  obtained  from  a  climbing  asclepiad  (evidently  CMoroeodon  Khilei  [now 
ifo)uSawMn])wbtcb  is  common  in buahland  throu^iout  tJnyoro.  It  has  great 
strength  and  durability,  a  line  about  the  size  of  an  ordinary  thread  holding  a 
fish  from  4  to  6  pounds  in  weight.  The  nwte  of  the  same  plant  are  eat«n  by  the 
natives  as  a  tonic,  and  are  of  a  pleannt  taste."  (Daiot,  Samomie  Rttoureei  of 
Uganda,  p.  82.) 

See  No.  28730  for  previous  introduction. 
S1893.    UooAEA  miDioinxs  L. 

See  Noe.  13732,  2S727,  and  31258  for  previous  introductions. 
S18BS.    OFHiOBoamTx  volubilis  (Harvey)  Skeels. 

See  No.  28729  for  previous  introduction. 
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31854.    ORNrraoaALim  aAUNDzssux  Bak«r. 

DittnbuUon. — A  white-Sowered  bulbous  perenDial  growing  in  damp  places 
among  rocks  at  an  elevation  of  3,000  to  3,400  feet  in  the  Kalahari  region  of 
South  Africa. 
31860.  OainTBOQAi<uii  thtssoidbb  Jacq. 

DittrUnUvm, — A  bulbous  plant  with  sevsrsl  varieties,  having  rod,  yellow, 
or  white  flowers,  growing  among  tlie  mountains  along  Qie  eastern  coast  of  Cape 
Cobny. 
818Q8.  OzTANTHUB  PVKiroBUia  (Hochst.)  Skeels. 

{liegacarpha  pyn/armit  Hoclut.  1944,  Flon,  vol.  27,  p.  551.) 
{OxyanUna  natalentit  Sond.  1850,  Linnaea,  vol.  23,  p.  50.) 

The  seeds  of  this  South  African  rubiaceous  shrub  were  received  under  the 
name  Oxyanihut  jiaialennt,  a  name  given  to  the  plant  by  Sonder,  who  trans- 
feired  the  species  from  the  genua  liegacarpha  to  which  it  was  first  assigned  by 
Hocbstetter  in  1S44.  In  tanaferring  the  species  Bonder  displaced  the  original 
specific  name,  pjfrtformii,  which  is  here  restored,  in  accordance  with  prevent 
rulee  of  botanical  nomenclature. 

OxyatUMu  pynfomiM  is  known  to  occur  only  in  the  damp  woods  in  the  vicinity 
of  Durban,  South  Africa. 
31897.  Pallabta  OATBNfiis  Christm. 

(CaIo(&nAvineapmMSalbe^l782,  in  Thunbeig,  Nova  Genera  Flantanim, 
p.  43.) 

The  seeds  of  this  large,  evergreen  South  African  tree,  belonging  to  the  family 
Butace»,  were  received  under  the  name  Calodendron  capeme.  The  generic 
name  Calodendrum  was  published  by  Salberg  in  1782.  However,  in  1778, 
Chriatman  (Houttyn,  Pflanzensystem,  vol.  3,  p.  318,  pi.  22)  had  published  for 
the  same  plant  the  name  Pallatia  tapeiuv.  The  name  Fallasia  was  first  used  in 
1777  by  Scopoli  (lutroductio,  p.  72)  for  a  grass  which  had  been  described  and 
figured  in  1770  by  Pallas  (Reise  durch  verachiedeae  Provinzen  des  russiBchen 
Reichs,  vol.  2,  p.  733,  pis.  K.,  fig.  1,  and  Q.,  fig.  2),  but  to  which  no  binomial 

Scopoli  also  wrot«  "an  hoc  PlUaun  SAoenoida  Linn. 7",  but  this  is  not  the 
species  deecribed,  nor  the  one  described  and  figured  by  Pallas.  Scopoli,  there- 
fore, did  not  technically  publish  the  generic  name  Pallasia,  as  he  did  not 
use  a  binomial  name  and  did  not  refer  to  aoy  description  which  is  aaociable 
with  a  previously  published  binomial  species.  It  is  therefore  neceesary  to  use 
the  name  Pallasia  for  the  genus  generally  called  Calodendron. 

Pallatia  eapenwit,  called  "wild  chestnut"  by  the  colonists,  is  found  in  the 
woods  along  the  eas(«m  coast  of  South  Africa  from  the  vicinity  of  Durban  south- 
ward to  the  Cape. 
31808.  PsTCHOTBia  oapensis  (Eckl.)  Vatke. 

Diitribution, — An  evergreen  shrub  or  small  tree  found  in  the  woods  in  the 
vicinity  of  Durban  in  South  Africa. 
3186S.  Sphedawiocakpub  prubibmb  (Juss.)  Szyssylowics. 

Distribution. — A  shrubby  vine  growing  in  the  woods  in  the  Transvaal  r^on 
of  South  Africa. 
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31860.  Sthkutzu  alba  (L.  f.)  Skeels. 

{Helieonia  alba  L.  1. 1781,  Supplementum  PlaQtanim,  p.  157.) 
(S(r«It(»Er  oujnula  Tcaventeldt  1702,  in  Tbunb.,  Nova Geneia Plan tanun, 
p.  113.) 

Thjfl  beautiful  wbito-flowered  plant  belonging  to  the  family  MusHcew  was  fin 
named  in  1781  by  Liniueus's  son  aa  a  speciea  of  Helieonia,  with  the  specific 
name  alba.  Tnvenfeldt,  in  1792,  tmnrfeired  the  apeciea  to  the  genua  Strelitxia, 
where  it  ia  geuenlly  coiuddeivd  to  belong,  but  gave  it  a  new  specific  name, 
miffutla.  The  binomial  Strelilaa  alba,  although  the  proper  name  of  thia  plant, 
according  to  recognized  nomenclatural  practice,  appeata  never  t«  have  been 
used  heretofore. 

Slreliiaa  alba  ia  a  well-known  South  African  plant,  occurring  from  Durban  to 
Ibe  Cape  of  Good  Hope, 
SI861.  Stbtchkob  dboubbata  (Pappe)  Oilg. 

DutHbtdum.^Alree,  attaining  a  height  of  25  feet,  the  knotted  twiga  of  which 
are  used  as  ceremonial  wands  by  tlie  Zulu-Kafirs,  ia  found  on  the  eastern  coaat 
of  South  Africa  from  Durban  to  Uitenhage. 
81869.  Tecoha  bbstesoi  DC. 

See  No.  2S728  tor  previous  introduction. 
SlSeS.  TOBRABA  BBTEROPBVLLA  Smith. 

DitlrSnilion.^A.  gray-barked  shrub  found  in  the  woods  in  the  vicinity  of 
Durban  in  South  Africa. 
81864.  TuBRAXA  OBTDBDOUA  Hochst. 

DutiibuHMt.—A.  shrub  with  reddish  bark,  growing  in  the  wooda  in  the  vicin- 
ity of  Dutbon  in  South  Aiiica. 

31866.  BoDBA  QANDABU  Blume. 

From  Singapore,  Straits  Settlements.    Preeented  by  the  Botanical  Garden  at 
Singapore  tlirough  Ur.  Lyster  H.  Dewey,  of  the  Bureau  of  Plant  Industry,  who 
brought  them  with  him  to  this  country  on  his  return  from  abroad.    Received 
September  20,  1011. 
See  No.  29383  for  previous  introduction. 

31866.  CoBKUS  BBETSCHNEroEBi  Hemy. 

From  Rochester,  N.  Y.    Presented  by  Mr.  John  Dunbar,  Assistant  Superintend- 
ent of  Parks.    Received  September  15,  1911. 

This  is  a  very  ornamental  shrub  from  the  mountains  □(  western  China,  espe- 
cially striking  in  the  winter  against  a  backgnund  of  eve^reens,  because  of  its 
bright  lemon-yellow  twigs.    It  has  proven  thoroughly  hardy  as  far  north  aa 
Rochester,  N.  Y. 
See  No.  30288  for  previous  introduction. 

31868.  HoBDEuu  sp.  Hull  barley. 

From  TOianaVaj  Oaos  of  Sandju,  Chinese  Turkestan.    Received  through  Ur. 
Frank  N.  Meyer,  agricultural  explorer,  September  11, 1911. 
This  seed  was  picked  out  of  No.  31793,  a  summer  barley.    See  thia  number  for 
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81869.  Annona  olabba  L.  AUlgator-appIe. 

From  Camaguey,  Cuba.    Freeentod  by  Mr.  Robert  L.  Lu&cee,  ^ricultural 
engineer,  at  Uie  suggestion  of  Mr.  G.  P.  Wilder,  Honolulu,  Hawaii.    Received 
September  21, 1911. 
See  No.  26866  tor  previous  introd"<;tion. 

81870.  pHOBHinM  TENAX  FoFst.  New  Zealand  flax. 
I^Wa  FaBadena,  Cal.    Fieaented  hy  Mr.  P.  D.  Barnhart.    Received  September 

7,  1911. 

81871.  NicOTiANA  tabaohh  L.  Tobacco. 
Frtnn  GnatemaU  City,  Guatemala.    Ptesented  by  Hr.  S.  Billow.    Received 

September  13, 1911. 
"The  tobacco  that  is  principally  used  here  ia  bioo^t  from  Honduras.  However, 
the  other  day  I  noted  a  tobacco  plant  growing  very  luxuriantly  in  one  of  the  parks 
and  plucked  some  of  the  seed,  which  I  am  sending.  I  do  not  know  anything  abont 
the  variety,  but  the  stalk  did  not  show  any  ngns  of  disease  or  attack  by  insects." 
(Biltow.) 

81872  to  31876. 

From  Paraguay.    Pi:esented  by  Mr.  C.  F,  Mead,  Villa  Encamacion.    Received 
September  23, 1911. 
Seeda  of  the  following;  quoted  notes  by  Mr.  Mead; 

81872.  Abibtoclebia  bscitlbnta  (Airuda)  Stunts.  FaonzL 

(Morofiobea  aeuUnia  Arruda  1810,  Discurso  Sobre  «  TJtilidade  da  Inati- 

tui^ao  de  Jaidins  nas  Frincipaes  Frovinciaa  do  Brasil,  p.  32;  reprinted 

in  Mello,  Biogiaphias  de  Joacquim  Ignacio  de  Lima,  etc.,  1895.) 

(Platonia  iruignii  Mart.  1832,  Nova  Genera  et  Species  Plantarum  Brazi- 

liensium,  vol.  3,  p.  169,  pis.  288,  fig.  2,  and  289. 

The  seeds  of  this  Brazilian  tree,  which  belongs  to  the  family  Cluslacete, 

were  received  under  the  name  Platonia  tiuiffnii,  which  was  applied  to  it  by 

MartiuB  in  1832.    In  1808,  however,  Rafineeque  (Medical  Repository,  vol. 

5,  p.  352)  had  published  the  generic  name  Platonia,  based  on  Verbena  fiod\/lora 

L.,  thus  preventing  the  use  of  the  same  name  for  the  tree  described  by  Martius. 

This  fact  WHS  recognised  in  1909  by  Coville,  who  published  the  new  generic 

namo  Ariatocleeia  (Century  Dictionary  Supplement,  p.  75).    Uartius  dwcribed 

but  one  species,  Platonia  intiffnii,  and  cited  Moronoheoi-etculenla  Arruda,  which 

identification  was  indorsed  in  1896  by  Britten  (Journal  of  Botany,  vol.  34,  p. 

248).    The  earlier  specific  name  is  here  restored. 

"In  Guamny  this  is  called  paeuri.  It  is  very  highly  recommended  as  a 
delicious  fruit,  either  fresh  or  in  preeervee.  The  plant  grows  2  meters  [6i  ft.] 
high  and  the  fruit,  which  is  larger  than  a  cherry  and  nearly  black  in  color, 
is  borne  in  clusters  about  the  main  stalk.  Froet  resistance  equal  to  the  orange. 
Seed  procured  near  Caballero,  Paraguay." 

DitlrSttUum.—Arutodaia  aeulenta  is  found  in  the  abor^inid  forests  of  the 
Amazon  Valley  in  the  provinces  of  Para,  Maianhao,  and  Ceara  in  Brazil. 
31873.  Psmiuv  qitajava  L.  Qaava. 

"A  native  of  South  America.    Foimd  growing  wild  in  the  mountains  in 
Paraguay.    Same  description  as  for  other  guavas  sent  (No.  31359).    This 
seed  was  selected  from  the  largest  and  finest  fruits  only.-i' 
81874.  GosBiFTOM  ^.  Cotton. 

248 
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31878  to  31876— Continued. 

3187B  and  31670.  ARAcms  htfooa.ka  L.  Peanut. 

8187S.  Red. 

"This  is  called  in  Guarany  mandui  eolorado,  in  Spanish  mani  cohrado. 
A  main^crop  variety,  but  inferior  in  yield  and  quality  to  the  white  variety. 
Babit  of  growth  same  *b  the  Virginia  Runner;  nuts  Uiougih  similar  to  the 
Tennessee  Red  in  quality  are  neaily  aa  laige  as  the  wtiit«  peanut. " 
81676.  White. 

"  Thiris  called  in  Guarany  mondut  blanea,  in  Spanish  mani  blanea.  Re- 
ported as  a  variety  developed  by  Indians  in  Cliaco,  Paraguay,  but  I  have 
doubts  as  to  the  truth  of  this.  This  is  the  best  of  the  peanuts  found  here 
fot  main  crop.  A  strong  plant.  Habits  of  growth  similar  to  the  Vi^inia 
Bunch  and  a  heavy  cropper.  Pods  laige  and  well  filled ;  as  many  as  five 
nuts  in  one  pod  are  commonly  found. " 

SI877  to  31878. 

From  Australia.    Presented  by  Hr.  James  Pink,  Wellington  Point,  near  Brisbane, 
Queensland.    Received  September  26,  1911, 
Seeds  of  the  toUowing;  quoted  notes  by  Hr.  Pink: 

31877.  CiTBDs  ADBTRAiiB  (Cunn.)  Planch.  AaatraBAnsoiirorHi^. 

"Thcee  were  collected  on  the  range  of  hills  whence  is  the  source  of  the  Bris- 
bane River,  where  in  winter  they  occaraoDally  get  10  to  15  degrees  of  frost  in 
the  early  morning,  but  appear  to  suSer  no  harm  therefrom. " 
81876.  Gbbvillka  banxbd  R.  Br. 
"One  of  the  most  beautiful  flowering  dirubs  of  Australia, " 
DulnbutMn. — In  rocky  places  along  the  coast  ol  the  province  of  Queensland, 
Australia,  from  Broad  Bound  southward  to  the  vicinity  of  Brisbane. 

31879.  Anbropogon  schoenanthits  L.  Lemon  grass. 

From  Suva,  Fiji  Islands.    Presented  by  Mr.  Charles  H.  Enowles,  Superintendent 
of  Agriculture,  Department  of  Agriculture.    Received  September  25,  1911. 
See  No.  29456  for  descriptioti. 

31860.  Annona  hubicata  L.  Soursop. 

From  Redland  Bay,  Queensland,  Australia.    Presented  by  Ur.  Jamee  Collinfl. 
Received  September  25,  1911. 
Grafted  plants. 

81881,  CiTBUs  sp.  Orange. 

From  Pan^uay.    Presented  by  Mr.  G.  F.  Mead,  Villa  Eucamacion.    Received 

September  27, 1911. 

"This  is  called  Naranja  apepu.    Claimed  by  Paraguayans  as  the  native  wild 

ocange,  but  is  mora  likely  a  spiort  from  Oitrui  bigonda  de  ffnmdti/ntUtt.    The  sb^ngest 

growing  and  hardiest  of  all  oranges  here;  seems  to  be  affected  by  neither  drought  nor 

floods,  heat  m  cold,  and  is  free  from  all  diseases  common  here.    The  Iniit  is  large, 

neither  sweet  not  sour;  skin  very  thick  and  free,  used  to  some  extent  for  oil  and  pre- 

aervee.    Tree  grows  to  a  hei^t  of  4  or  5  meters  [13  or  16  ft.].    This  seed  came  from  a 

tree  having  a  trunk  8  inches  in  diameter,  which  eig^t  months  ago  was  girdled  2  inches 

deep  all  around  to  kill  it;  fruit  of  this  crop  better  tlian  ever.    This  orange  may  be  of 

un  as  a  rootstock."    (J/ratf.) 
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81882.  Mbibohta  sp. 

From  Puerto  Bertoni,  Paraguay.    Preeeuted  by  Dr.  Uoisea  S.  Bertoni,  Eetacion 
AgTonomica.    Received  September  18, 1911. 
"Thia  is  a  native  species  of  Paraguay,  vary  good  for  forage  and  eitraordinarily 
reeistaDt  to  droiigM.    It  growa  well  ia  any  soil,  even  in  the  drieat  and  most  Bterile." 
{Bertoni.) 

31883.  Vaccintum  anoustifoliiim  Alton.  Blueberry. 

From  Cape  Breton  Idand,  Nova  Scotia.    Received  tlmnigb'lfr.  David  Fairchild, 

of  the  Bureau  of  Plant  Induetiy,  September  28,  1911. 

These  plants  were  introduced  for  purpoees  of  botanical  study  and  breeding  vork. 

Dittribution. — Northeastern  America;  Hudson   Bay  region,   Labrador,   and  Nevi^ 

foundland,  and  soutbwatd  to  the  alpine  elopes  of  the  White  Mountains  in  New  Hamp- 

S1884  to  S1800.  Phobmiuu  tenax  Forst.  New  Zealand  flax. 

From  Wellington,  New  Zealand.    Preaenl«d  by  Mr.  T.  W.  Kiik,  director,  Depart- 
ment of  Agriculture.    Received  September  26  and  27, 1911. 
Plants  of  the  following: 

31884.   Tamalta.  31SB8.  Huhiroa. 

318SB.  Seedling  (no  name).  31889.  Xgviunui. 

31886.  Tutaemanu.  31890.  Whamriki. 

31887.  ParttaiDoriti. 

818dl.  Annona  pmtFTJBEA  Moc.  and  Seese.  Oabeza  de  negro. 

FromMexico.  Presented  by  Mr.  G.  B.  Waite,  City  of  Mexico,  Mexico.  Received 
September  29, 1911. 
"This  fruit  is  not  a  very  valuable  one  in  my  estimation,  although  it  is  esteemed  by 
the  natives.  It  is  fragrant,  stringy,  yellow,  almost  insipid,  and  will  average  in  weight 
about  3  pounds.  It  haa  skin,  turning  brown  when  ripe,  and  ripens  in  August  and 
September.  The  trees  are  about  10  to  15  feet  high.  The  pulp  of  the  fruit  clings  to 
the  seed,  like  the  mango,  but  does  not  seem  to  have  the  strlnge  growing  out  of  the 
seed  as  the  mango,  but  out  of  a  sheath  around  the  seed.  It  ia  common  from  Coriloba 
to  Guatemala."    (ffaite.) 

31892.  Medicaoo  sativa  L.  Alfalfa. 

From  Peking,  China.    Presented  by  Ml.  B.  Laufer.    Received  Septonber  28, 
1911. 

81893  to  31896.  Hordeum  spp.  Barley. 

From  Komaba,  Tokyo,  Japan.    Preeented  by  Dr.  Y.  Kozai,  directer,  Agricul- 
tural College,  Tokyo  Imperial  University.    Received  September  27,  1911. 
Seeds  of  the  following: 

31693.  "Bom.    Ordinary  variety." 

81694.  "Iidiadala.    Naked  variety." 

81896.  "Kawai.    Ni^ed  variety  and  having  awns  on  two  rows  of  spikeleta 
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S1897.  Eragbostis  abyssinica  (Jacq.)  Schrad.  Teff. 

From  the  TnnBvsol,  South  Africa,  at  an  elevation  of  5,000  feet.    Preaeatod  by 
Prof.  J.  Burtt  Davy,  government  sgroHtolo^ciBt  and  botanist,  Tmnevaal  Deport- 
ment of  Agriculture,  Pretoria.     Received  September  30,  1911. 
"  This  ia  one  of  my  most  valuable  introductions  into  South  Africa,  and  I  am  anxious 
OaA  it  ehould  receive  attention  in  the  Southern  and  Southwestern  States  as  a  hay 
crop. 

"Itsgreatvaluelieeintherapidityof  its  growth  and  maturity  (2  to  2i  months),  and 
I  have  heard  of  a  crop  having  been  grown  near  Bloemfontein  with  only  4  inches  of 

"  Being  aentdtive  to  frost  it  is  only  suitable  for  regions  of  siumner  rainfall,  which 
^y  partly  account  tor  the  tact  that  it  never  '  toolc '  among  the  farmers  of  Califomia, 
where  I  infroduced  it  many  years  ago."    {Davy.) 

31888  and  31889. 

I^om  Elouth  Africa.    Presented  by  Prof.  J.  Burtt  Davy,  government  agrostologist 
and  botanist,  Tnmsvaal  Department  of  Agriculture,  Pretoria.    Received  Sep- 
tember 30, 1911. 
Seeds  of  the  following: 

S1808.  Acacia  Kmsu  Oliver. 
DiitrHmtiim. — -The  highlands  of  the  Batoka  country  in  Lourenco  Uarqueo, 
on  the  east  coast  of  Africa. 
81896.  Gauxiea  mutaitb  (Pera.)  Skeels. 

(ifimoKt  nufon*  Pers.  1807,  Synopsis  Plantarum,  vol.  2,  p.  266.) 
(Caiaim  dKhrotloAyM  Guill.  and  Perr.   1830-1833,  Flc»ae  Senegambiae 

Tentamen,  vol.  1,  p.  240.) 
(DiArottadiyi  nutans  Benth.  1842,  The  Journal  of  Botany,  vol.  4,  p.  353.) 
The  seeds  of  this  South  African  leguminous  ahrub  were  received  under  the 
name  i>teAro«(acJ^t nutans.    ThegeneticnameDichrostacbyswas  puhlishedin' 
1834  by  Wight  and  Amott  (Prodromus  Ftmae  Peninmilae  Indiae  Orientalia, 
vol.  1,  p.  271)  with  one  species,  D.  cinerea,  based  on  Jfimoaa  cinerta  L,     In 
1833,  however,  Guillemin,  Perrottet,  and  Kichard  had  published  the  genus 
Gailliea  with  one  species,  C.  dichrotladiyt,  based  on   Mimom  nutatu  Pers., 
which  is  considered  to  be  congeneric  with  jfimoaa  einerea  L.     In  establishing 
the  genus  Cailliea  the  authors  used  tor  the  specific  name  of  their  plant,  dvAro- 
tlaehyi,  which  had  been  used  by  De  Candolle  (Prodromus,  vol.  2, 1825,  p.  445) 
for  a  sectiou  of  the  genus  Deemanthus  but  which  was  not  published  as  a  generic 
name  until  1834.    The  earliergeneric  and  specific  namesare  both  here  restored. 
CtaliUa  nutans  is  found  on  the  west  coast  of  Africa  from  Siena  Leone  south- 
ward to  Angola  and  on  the  east  coast  from  Abyssinia  southward  to  Mozambique. 
"  Both  of  these  are  ahnibe  or  small  trees  and  the  pods  are  eaten  by  game  and  stock, 
much  as  is  the  case  with  the  meequita  of  the  Southwest.    The  wood  of  Dkhroetachyi 
nuttmt  {Cailliea  nttlant)  is  v^y  hard  and  durable  and  is  much  valued  in  termite- 
infested  regions  for  fence  posts,  in  spila  of  its  usually  crooked  habit  of  growth.    It  is 
known  as  SiHtlboidi  or  Eml-peuJ. 

"Both  hushes  are  native  of  the  warm,  dry  middle  veld  below  4,000  feet  and  ore 
usually  found  in  sandy  or  gravelly  soils  in  r^ions  where  the  rainfall  is  from  20  to  25 
inches,  Uling  in  summer."    (Daiiy.) 
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31900  to  81902.  Hobdedm  spp.  Barley. 

From  Hiahigahara,  TokTO,  Japan.    Presented  by  Dr.  Koiai,  diiectof.  Agricul- 
tural College,  Tokyo  Imperial  University.    Received  September  28, 19H. 
Seeds  of  the  foUowiiigi  quoted  notes  by  Prof.  Kozai: 
31900.  HoRDEUM  sp. 

Sailama-NithiH. 
SlOOl.  HoaDEuu  iNTEBHEDiuH  Koemicke. 
Sodai. 

31902.  HoRDBUxap. 
NatoTio-Wate. 

"These  varieties  ore  cultivated  in  the  vestem  part  of  our  country  from  olden  timeS 
and,  though  their  origin  is  unknown,  it  may  be  supposed  that  they  are  the  reeult  of 
natural  hybridization." 

31903  to  31807. 

From  Puerto  Orotava,  Teneriffe,  Canary  Islands.    Presented  by  Dr.  George  V. 
Perez.     Received  September  25,  1911. 
Seeds  of  the  following;  quoted  notes  by  Dr.  Perez: 

31903.  OcoTEA  FOBTEHs  (SoUnd.)  Benth.  and  Hook. 

"  A  laurel  of  our  flora  called  Til.    This  is  undoubtedly  the  sacred  tree  of  the 
island  of  Hieno  which  used  to  condense  the  mountain  mist  into  water  and 
supply  the  inhabitants  with  drinkii^  wat«r.    Should  be  grown  in  Califoniia 
in  localities  where  mountain  mists  prevail." 
31904  and  3190S.  Cvnsus  spp. 

"Two  sorts  of  the  famous  mountain  broom  of  Teneriffe,  renowned  for  its 
beautiful  flowers,  which  are  an  ideal  food  for  bees.     It  grows  between  7,000 
and  9,000  feet  and  would  do  well  in  the  mountains  of  southern  California." 
31804.  Crrisus  canaribnsis  rakosibsuhts  (Deef.)  Briquet. 
310O6.  CvnaUB  spachianus  (Webb)  Kuntze. 
81906  and  31007.  Cytibvb  suprancbius  (L.  f.)  Kuntze. 

"Two  very  rare  Teneriffe  cytisi.     Should  be  grown  in  California  or  Florida." 

31908  to  31913.  Ipomoea  batatas  (L.)  Poir.  Sweet  potato. 

From  Tauranga,  New  Zealand.    Presented  by  Mr.  TV.  C.  Berridge,  manager, 
Experimental  Farm,  Department  of  Agriculture,  Commerce,  and  Tourists, 
Tauianga.    Received  September  29, 1911. 
Tubers  of  tlie  following;  quoted  notes  by  Mr.  Bemdge: 

81908.  Red  Wmna. 

"  This  is  like  the  Red  Bermuda,  or  the  variety  I  grew  many  years  ago  under 
that  name.  The  name  Waina  is  an  attempt  by  tbe  Maoris  to  pronounce  vine, 
i.  e,,  a  sweet  potato  grown  by  sets  or  pieces  of  the  vine." 

81909.  W>ile  Waina. 

"  Same  as  the  preceding  except  in  coliw. " 

81910.  UlUUi. 

"  Pronounced  Hooty-hooty.  This  variety  is  grown  from  sections  of  the  tuber 
cut  in  lengths  of  1  to  2  inches.    Planted  on  lidges  it  does  not  make  much  vine. " 
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31908  to  31913— Continued. 
81911.  Bed,  from  Japan. 

"Looks  Bomeirhat  like  Red  Jersey,    t  have  not  grown  it  yet,  as  the  tubers 
were  received  recently." 
31012.  Ettaumaitroa  OT  Tariana. 

"  A  dry  sweet  potato  much  liked  by  the  Maorig.    The  metuiiiig  of  the  name 
is  'sweet  forever'." 
31913.  Taroamahoe. 

"This  small  sweet  potato  is  liked  by  the  Maoris,  as  it  is  dry  and  mealy, 
aitbougb  small.  Tradition  says  the  natives  brought  it  with  them  about  400 
years  ago  when  they  fint  came  t«  New  Zealand  from  Hawaiki  (Hawaii  (?)  )." 

31914  to  31923.  Dioscobba.  spp.  Yam. 

From  PortUoreeby,  New  Guinea.    Presented  by  Mr.  J.  A.  Hamilton.    Received 
July  31,  IBll.    Numbered  September  30, 1911. 
Tubers  of  each  of  the  following: 

31014.  Mordai.  819S0.  TToEconco  (?}. 

S1016,  Ktra^.  31921.  Watue(^). 

31916.  Gonma.  81022.  iTasiiia  (?). 

31917.  Sanai.  S1023.  This  number  was  given  to 
81918.  Howlai.  three  tubers,  from  which 
31919.  Sorgo.    Reddish,  very  fair  the  names  had  evidently 

for  table.  been  lost. 

81925.  (Undetermined.) 

From  Australia.    Presented  by  Mr.  B.  Harriaon,  Burringbar,  New  South  Wales. 
Received  July  31, 1011.    Numbered  September  28, 1011. 
"A  native  cherry."    (Bbrrwn.) 

31927.  Andbofoqon  sorohum  (L.)  Brot.  Sorgo. 

From  San  Joee,  Costa  Rica.    Presented  by  Mi.  Carlos  Werckl^.    Received  May  2, 

1911.    Numbered  September  30, 1911. 

"  This  is  a  sorgo  of  the  section  which  contains  the  Amber,  Early  Amber,  Minnesota 

Amber,  etc.    From  the  appearance  of  the  head  I  infer  that  it  grew  in  a  field  seeded 

vary  thickly  and  that  the  heads  are  not  at  all  uonnal  in  shape  ot  m.%.    I  would  aug- 

gMt  that  it  be  grown  fur  detennination."    {CarUton  R.  Ball.) 

31928  to  31931. 

From  Costa  Rica.     Presented  by  Mr.   Carlos  Werckl^,   San  Jose,   Costa  Rica. 
Received  September  IS,  1911.    Numbered  September  28,  1911. 

81938.  Persba  PimBRt  Mez.  Avocado. 
See  No.  32173  for  later  intioduction  of  this  specim. 

81939.  Annona.  pvrfvbea  Moc.  and  Sesse. 

Dutrifrution. — Found  in  southern  Mexico,  in  Panama,  and  Costa  Rica. 
31030.    G  BON  OKA  sp.  Palm. 

"A  superb  palm."    (,WervkU.) 
81081.    CoccoLOBis  sp.  (?) 

"  Seeds  of  a  carrocaliente,  but  not  the  one  from  the  Pacific  coast.    Is  from  the 
mountains.    Is  esteemed."    [Werddi.) 
See  No.  31636  for  other  species  introduced.  Digitized  by  CtiOtlQ  Ic 
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31932.  Ipohoea  mammosa  (Lour.)  Choisy. 

From  Java.    Presented  by  Mr.  M.  Buymun,  Lawang,  Java.    R«ceived  Septem- 
ber 18, 1911. 
"This  tuber  ie  reported  Ui  be  a  very  good  medicine  in  caaeof  diabetes.    It  is  cut  in 

dices  or  scraped  and  tlie  masB  pressed  in  a  linen  sack  with  vater.    This  water  is 
drunk  the  entire  day.    I  doubt  if  it  is  Bucceoeful  in  all  cases.    The  plant  can  be  grown 

in  the  Southern  States,  Florida,  and  Califwnia."     (Bv^iman.) 

31933.  Manebot  esoulenta  Crantz.  Cassava. 
Prom  Paraguay.    B«ceived  Uirough  Ur.  C.  F.  Mead,  Villa  Encantacion,  Sep- 
tember 14,  1911. 

"  Called  in  Guarany  numdio  yemti,  in  Spanish  mantioea.  A  sweet  variety  of  caanva, 
whicb  is  dwarf  in  habit,  attaining  a  height  of  only  2  meters  [6^  it.]  This  is  of  splen- 
did quality  for  table  use,  but  in  no  way  out  of  the  ordinary,  except  that  the  root  crop 
is  mature  in  five  months.  In  Paraguay  they  plant  canw  of  this  variety  in  August 
and  the  root  is  ready  by  the  end  of  December.  Requires  a  light  sandy  loam,  not  too 
rich  or  the  plant  will  run  to  canes.  This  variety  is  for  table  use,  other  varieties  giving 
better  results  for  stock  crops,  where  a  larger  yield  is  imp4»1ant.  From  my  experience 
I  recommend  mantioea  highly  as  an  excellent  vegetable."    ( Jfeod.) 

81834.     AcMRAs  sp. 

From  Costa  Rica.    Freeented  by  Mr.  Carloe  Werckl^,  San  Jose.    Received 
August  14, 1911.    Numbered  September  28, 1911. 
"AtapotiUa.    Large,  very  high  quality;  rose-colored  flesh;  four  small  seeds  in  each 
fruit."     iWerdcU.) 

31936.     ZlZlPHUS  sp. 

From  Costa  Rica.  Presented  by  Mr.  Carloe  Werckl6,  San  Jose,  Costa  Rica. 
Received  August  14, 1911.    Numbered  September  28, 1911. 

S1936  to  31938.    Manoifeba  indica  L.  Mango. 

From  Philippine  Islands.  Received  through  Hr.  C.  V.  Piper,  of  the  Bureau  of 
Plant  Industry,  August  9, 1911.    Numbered  September  28, 1911. 

Setiora. 

"  These  mango  seeds  were  obtained  by  Ur.  P.  J.  Wester,  in  Uuntinlupa,  Rizal 
Province.  This  mango  is  of  very  limited  distribution,  only  a  very  few  trees  having 
come  to  our  attention.  The  fruit  is  very  much  smaller  than  either  the  Carabao  or 
Pico,  and  has  more  fiber  and  a  larger  seed  in  proportion  to  the  fieeh  than  either  of 
these  varieties.  The  quality  is  very  good,  but  we  do  not  believe  that  it  has  any 
possibilities  as  a  commercial  fruit."  (O.  W.  Barren,  chi^,  Dimtion  o/  Experimmi 
Slatiam,  Manila,  P.  I.) 
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Sltf  1.  AoBOSTis  sp. 

81488.  Calauaobostis  TOUNon  (Hook,  f.)  Skeeb. 

81601.  Satastana  fsasi^i  CEJook.  f.)  Skeels. 

31S03.  POA  AU8TRALIS  R.  Br. 

31fi71.  Stztoiuh  cuuini  (L.)  SkeeU. 

81639.  Rhus  tebniceplda  Stokes. 

31786.  Cajufuti  lbccadendea  (Stickman)  Suaby. 

31860.  M1LI.ETTIA  0BANDI8  (E.  Meyer)  Skeels. 

31866.  OsTANTHUs  PTRiFORMis  (Hochati)  Skeels. 

81867.  Palxasu  cafensis  Christm. 

31860.  Stebltpbia  aiiba  (L.  f.)  Skeels. 

31872,  Abistoclesia  esoulxnta  (Amida)  Stuntz. 

31889.  CiULLiBA  NUTANS  (Pers.)  Skeels. 
36692°— BoU. ! 
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Acaaa  hriii,  SISSS. 
Atanlliotie^ot  iornda,  31401,  31738. 
AiAra*  Bp.,  31934. 
Agnpi/rxm  teal>rvm,  31439. 
AgrtMtitBp.,  31491. 

dgai,  31490. 
Alfalfa  (Chiiu},  31892. 

(ChinMe    Turkestan),    31S11    to 

31816. 
(India),  31467,  31648. 
(Mongolia),  31687. 
See  also  Mtdioago  «pp. 
Algarobk.    See  Protofn*  jvliflora. 
Alligator«pple.    See  Annona  giaibra. 
AmatUDgulu.    See  CbUki  grtmdyfiora. 
Anaeardivm  oceideiMie,  31392,  31761. 
Anaopi  ap.,  316&8. 

lalivut,  31618. 
Andropogon  tdioenanlJtut,  31679. 

$orgkum,  31927. 
Annona  epp.,  31674  to  31676. 
eherimola,  31711. 
glabra.  31889. 
mvritata,  31710,  31880. 
purpurea,  31691,  31929. 
tquamota,  31712. 
Apple,  alligfttar.    See  Aimcna  glabra. 
(Chineee  Turkeatan],  31688. 
(New  Zmland),  31611  to  31636. 
(Siberia),  31689,  31690. 
■tar.    See  Oryophglbim  oomAo. 
Wainwrigbt,  31653. 
wood.    See  Wood-apple. 
Apricot,  A»k,  31766. 
Aradtit  hypogaea,  31876,  31876. 
ArutoeUiia  tteulenla,  31872. 
Anacacha.    See  Arraeaeia  xanlliorHtua. 
Ameada  sanOatrrhiza,  31657. 
Artocarptu  amanvnit,  31376. 
Arundin^Ua  wfow,  31591. 
Atpangu*  wp.,  31665. 

jUootiu,  31836. 
Avocado  (Chile),  31631. 

(Coata    Rica),     31376,     31376, 

31478,  31481,  31928. 
(OuatenuU),  31614,  31616. 
Hexicaa,  31381. 
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See  alao  Pertia  app. 
Bamboo  (India),  31043,  317U. 
Bambot  arundbtataa,  31643,  8176L 
Barley,  Awnkoa,  31764. 

beaided,  31384. 

beardlcM,  S1386. 

black,  31385. 

(China),  31384  to  31386. 

(Chinese    Turkeatan),    31792   to 
31796,  31868. 

hooded,  31765. 

hull,  31868. 

huU-fen,  31793  to  317H. 

(Indift),  31764,  31706. 

(Japwi),  31893  to  31895,  31900  to 
31902. 
Bauhmia  pieia,  31836. 
Bean,  bonaviet.    See  DoUdiot  (oAM. 

Boy  (ChineM  Turkeatan),  318(tt  to 
31804. 
(India),  3164S  to  S1662. 
Blnebeny.   See  VaeeiniuinamfiiiltfbtiuM, 
fionuDM  ap.,  31636. 
B<]*Eia  UfM^u^otQ,  31837. 
Botua  gandma,  31865. 
Brauioajvneta,  31388. 

■napui,  31387,  31S21. 

olrnHM  eapilat^  31474 
Breadfruit  (Tahiti),  31378. 
Bnmdia  op.,  31772. 
Brvntjdtia  anurieana,  31838. 
Bryanoptii  laafiiow,  31B77. 

Cmbalonga.    See  Fmlka  tordi/'oUa. 

Cabbage  (China),  S1476. 

Cabexade  negro.    Qw  Annona  pmjttna. 

CmUiea  mUani,  3im. 

Gtjan  indieum,  31578. 

Cajuputi  kueadatdra,  317811. 

CaltmagTx>tti»  yotrngH,  31498. 

Cdlddiivia  panieulala,  31743. 

Caipumia  aurea,  31839. 

Canavaii  ap.,  31692. 

Cmna  sp.,  31402. 

OmnoUt  Mitva,  31816. 

Capriota  dadglon,  31690. 

Captieum  up.,  31397. 

-     -izc-ctyGCTBlglC 
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CBriea  papaya,  31714. 
Cariuo  hitpmota,  31ftM. 

Snmdifiora,  31841. 
CKryopk^Uu*  anmatieut,  31776. 
Gubew.    See  Atuiawdium  oeadnttaie. 
Ctiimiroa  tapota,  31470. 
CunvR  (PBngn&r),  31933. 

(Philippine  lBlaiid«),  3158D. 
sweet,  31933. 
Cubmea  erenala,  31404. 
CiMiaiasp.,  31739. 

«Ieutii»,  31410. 
CUba  pentaiidra,  31398. 
Cialeaa  panieulala,  31645. 
Ctmimoya.    Bee  Annona  Aerimoht. 
Ghfltry  (AuBtnlia),  31929. 
CSteatnnt,  Aomori,  31404. 

Taliiti.    See  Inocarput  eiulU. 
Ohick-pea  (Riuaian  TuAestao),  31797, 

S1798. 
CIriftanthatutm  emamae/i>lium,  31466. 
drytop^Uum  eaiaito,  31713. 

viridifoliiim,  31842. 
CEkt  orutmunt,  317S7, 3179S. 
<Stnm  (fteapuy),  31 651. 
dfrnZhu  wJgan*.  31776. 
dbvtepp.,  31406,  31881. 

ounrnfMon  tiaauit,  31726,  31740. 
outtralw,  31877. 
Jtamana,  31407,  31408. 
mtdita,  31651. 
nobOu,  31409. 
Claueena  Jan^vm,  31730, 31731. 
Civw&rufruni  cumtn^tonum,  31579. 

JnAmMdwm,  31SS0. 
Okve.    SeeCtejrapAylftMiiroiTMfieM. 
Clover,  street.    See  Ifelilotut  aSn. 
Oaooolobii  gp.,  31931. 

uiytra,  31686. 
{^ffta  dtwtvni,  31758. 
Coffee  (Kongo),  31758. 
Corn  (Argentina),  31560. 
Oomutkr^mimeiden,  31868. 
OcAton  (H«w«ii),  31680. 
kidney,  31582. 
(Pwapiay),  31874. 
(FhiUppiDe  Uanda),  31682, 31683. 
See  also  OotigpivM  epp. 
CoMfnapo^/andra,  31S37. 
Oowpea  (Chinese  TurkeeUn),  31790  to 
31801. 
(Philippine  lalanda),  31608.   ' 
Cneea  didtotama,  31587. 
prandijlora,  31843. 


SEEDS  AITD  PLANTS  IICFORTED. 


OoAitoia«nama,  31503. 

gntntiana,  31S44. 
mdlima,  31581. 
f^jiptoeorya  ruini,  31406. 
vmodii,  31 845. 
Gqiptomeria  japoniea,  31394. 
Oucumii  »i«to,  31721  to  31723. 
C^icurW/a  ap.,  31641. 
Cupretnu  ()&i&ria,  31653. 
CyimH,  31633. 

CVvu*  oonarveTui*  rmnoninmu*,  319M. 
ipaAianuM,  31905. 
tupronubiut,  31906, 31907. 

DfAHa  ep.,  31768. 
iteitAtfnia  bwAanani,  31493. 

cunntnjiAanM,  31494. 

nudii,  31495. 

pibM,  31496. 

r^idi,  31497. 
Date,  Tafilelt,  31684. 
Duncarm  spp.,  31638,  31914  to  31923. 
Dtotpyrot  montana,  31644. 

peregrina,  31488. 
itelicAof  labhb,  31718, 31729. 
i)raoaetu  rumpAn,  31846. 


Elatoffnut  anffutti/^olia,  31822. 
ErOtlta  arhoraemt,  31377. 
.^n^roftM  o^jwrintea,  31897. 
ptetinaeta,  31685. 
-£>io5(«jH)>iponw«,  31485  to  31487, 31700, 

31770. 
EriothioaTamota,  31597, 31717. 
Eaparto.    OwStipa  Imaduima. 
Eruat  taUva,  31819, 31820. 
EwmtyptM  pattntitttrvU,  SU54. 
Eueita  nwanoM,  3 1748. 
Eugenia  ap.,  31742. 
Itima,  31741. 

FeyoateUowiana,  31389, 31390. 
Anmta«I«p&tnAtin,  31709. 
Ptttuea  ovina,  31499. 
ntbra,  31500. 
Fevitleawrd^olia,  31484. 

Field  pea.    See  Pea,  field. 
Fig  (Eaat  Africa),  31469. 
Flax  (British  India),  31483. 

(Chineee  Tuikertan),  31817, 31818. 

New  Zealand,  31870, 31884  to  31890. 
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GarcHtwsp.,  31019. 

Oecnuvui  spp.,  31773,  31030. 

Gingar,  white.    8m  Xintibtr  offiehuiU. 

OloHota  mmpltx,  31847. 

Qfyeine  hitpida,  31M8  to  SISU,  31803  to 

31804. 
G^OMypHNii  spp.,  31682,  31874. 
Aynarmdei,  31680. 
Tiontitv,  81583. 
Oispe,  am.    See  Cbeoolo6i«  v.vifva. 
Gtmb,  Bennuda.    See  C<apni>Ja  daetnUm. 
crab.    SaeSyn/krintMeilMru. 
Isnon.    Seollikfroiio^on  •dkwum- 
tkia. 
*  teff.    See  £t«pnMlw  ebpmniea. 
OrevOba  bomini,  31878. 
GukVft  (PangUfty),  31873. 

Hemp  (Chin«M  TnricMtui},  31818. 
StUro^iaAttlata,  81590. 
fibnbum  epp.,  31764,  31765,  31703,  31795, 
31796,  31868,  31803  to  31S9S, 
31000  to  310D2. 
inUrmtdium,  31901. 
vuJgare,  31384,  31792. 

vai.,  31385, 31386. 
hiinalajfenit,  31794. 

InXgofm  spp.,  31848. 

InoearpuM  edviit,  31374. 

JfUfid  opp.,  31767. 

Ipotnota  Itaala*,  31373, 31908  to  31913. 

Iviii,  S1668. 

Jufflant  ngia,  31610. 
Jojabe.    See  Zixiphwtjujuba. 
Jmipmu  utahentU,  31B77  to  31679. 

Eftpok.    SeeCn&ipentitiufrii. 
ZoeUriahirttii,  31602. 

IiMquwtne.    8eeAhui>«mki|(Ha. 
£ai;^ni«  Mtmu,  31810. 
Ltueama  gUmca,  31766. 
Liomia  platuput,  31686. 
ItnumtinfatiMtmum,  31483, 31817, 31818. 
LthAJ  eJKncnm,  31609. 
LiOonia  modttla,  S1S49. 
Loquat  (Chin»),  31700,  31770. 
(Italy),  31485  to  31487. 
Luatma  ipp.,  31470,  31480. 

obovala,  31642. 
Lychee.    See  £tl«M  dtineiuit. 
lioopenieon  ip.,  31610,  31661,  31562. 


Jfolw  Bpp.,  31653,  31688  to  31690. 

tt/lvatru,  31511  to  31536. 
JTonnAni  tndim,    31370,    31380,    31477, 
31672  to  81673,  31615,  31620 
to  31630, 31732, 31T69,  31760, 
31763,  31936  to  31938. 
teylaniea,  31633. 
Uango,  Altissima,  31380. 
Bftbocmy,  31763. 
Baa«masee,  31759. 
(Bnsil),  31477. 
(Chiiw),  31732. 

(Corta  Rica),  81672,  31673, 31616. 
Green,  31620. 

Graiada  Ceylon  No.  1,  31760. 
HuDov,  31732. 
Kidaejr,  31625. 
(Panuua),  31620  to  31630. 
(Philippine    lakoda),    3m6    to 

31038. 
Pico   da   Fajaro   (Bird's   beak), 

31623. 
Pineapple,  31«2». 
Bed  apple,  31622. 
Rio  Grande,  31615. 
Seficm,  31936  to  31938. 
Superba,  31379. 
(Tahiti),  31379,  31380. 
UtmOot  Mcuimte,  31589,  31933. 
Mataaano.    See  Catimroa  tapota. 
Mmritia  ittigera,  31468. 
JfofinvoBp,  31617. 

voMea,  31609,  31610. 
/olealo,  31649,  31703. 
iitpida  opteuiala,  31465. 
drntvetOofa,  31612. 
Tttieuiata,  31611. 
lupuliaa,  31395. 
tativa,  31467, 31648, 3168T,  31611 
to  31815,  31892. 
Uedick.  black,  31395. 
JfAbominsp.,  31882. 

hetentearpa,  31594. 
MdOotu*  alba,  31646,  31647,  31808. 
Ueyer,  Frank  N.,  seeds  and  plants  so- 
cwnA,  31617,  31887  to  31697,  31737, 
31780  to  31832,  31868. 
MilUUia  gnmdi»,  31850. 
JfomorcKea  ovata,  31584. 
Mondia  whiui,  31861. 
"Uonkay-fruit,"  31619. 
Monua  iridioides,  31852. 
Mcrichy.    See  Maaritia  ittigva. 
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Huakni«lon  (Dominion  Republic),  31721 

to  31723. 
Uoatard  (Chineae  Turkoataa),  318SL 

NaiTM.    S«e  Aeaalhaneaot  homda. 
New  Zealand  flax.    Bee  Phormium  leiuu. 
Nieotitma  tabaewn,  31398  to  31400,  3140S, 

31471  to  3147S,  31663  to  316S7,  31S71. 
Ni^tahkde.    So»  Solanum  ntgnim. 
Jformanbya  muelUri,  31720. 
Nypajhaieatu,  31656. 

Oak.    See  QutFcut  pp. 
(kot»afi>eUtu,  31903. 
OlMBter.    See  ElaeagKiu  onyuctifolta. 
Ombd.    See  Phylotaoea  diotea. 
OfhvAottnfx  voludtfi*,  31863. 
Onage,  Australian  aour,  31877. 

Bahia  navel,  31726. 

(Paraguay),  31SS1. 

Beminavel,  31740. 
OrmoMa  calavetuU,  31685. 
OrmlAo^iaJum  taundertiiM,  3I8S4. 

A^noida,  31866. 
Orgn  taUva,  31823  to  31S32. 
(hxdit  ap.,  31GM. 
Oxyonfftuj  pyiifontuty  31856L 

Pacori.    Sm  Arittoduia  aeuk/Ua. 
PakwHia  riumboidea,  31586. 
Palm  (Gorta  Rica),  31773,  31930. 
nipa.    See  Nypafruticaiu. 
(naiippine  Iilands),  31S56,  31590, 
31720. 
PaOatia  eapmtit,  31857. 
PanKitm  duladiyan,  31599. 
Papay*{Ceylon),  31714. 
PatpaliaR  lotiffifolium,  31600. 
Pm,  chick.    See  Chick-pea. 

(Chinese  Turkestan),  31806, 31809. 

coir.    See  Cowpea. 

field  (CUaeee  Turkeotan),  31806  to 

31808, 
pigeon.    See  Ct^an  {ndteum. 
Peanut  (Paraguay),  31875,  31876. 
Pepper,  red  (Paraguay),  31397. 
Perta  amtneana,    S1375,    3137B,    31381, 
31478, 31481, 31614, 31816, 31631. 
ptUim,  31928. 
Peumo.    Bee  Cryploearya  rubra. 
PAaMoItu  Bp.,  31718. 

eoloiratut,  31728. 
PhiUtia  mageUamca,  31744. 
Phomix  daelfl^em,  31684. 
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Phormium  tenax,  31870,  S1884  to  31890. 
PkymliM  ixoearpa,  S1763. 
PJ^loIoeoa  dioiea,  314S2. 
Pige(«-pea.    See  Ci^an  h 
Pine  (Rusaia),  31391. 
Pineapple  (Canal  Zone),  31618. 

Taboga  (Panama),  31018. 
Pinui  eldarica,  31391. 
Piitaeta  inUgerritna,  31725. 
Piium  anetut,  31S06  to  31608. 
tativum,  31S06,  31809. 
Pittotponim  hotmtri,  31S81 . 

totunenM,  31682. 
plum  (China),  31708.  3173S,  31734. 

Hethley,  316B2.  * 

PottBp.,  31607. 

atitiralit,  31503. 
totmtoi,  31501. 
ittrh't,  31505. 
moniotofo,  31506. 
Pomelo,  31407  and  31408. 
Poplar.    See  Populut  keurophgtta. 
Populut  htttropkylla,  31779. 
Potato  (Chile),  31411  to  31464,  31537  to 
31647,  31655  to  31676. 
(Peru),  31683. 

Bweel  (New  Zealand),  31373, 31908 
to  31913. 
PmtopU  julifiora,  31601. 
PruniMsp.,  31652. 

ermtniaea,  31755. 
rimanii,  31733. 
triflora,  31708,  31734. 
Piidium  gvajava,  31873. 
Ptydiotna  capenti*.  31868. 

Quereuaap.,  31769. 

Radiah  (Moi«olia),  31697. 

Rape,  31387. 

Saptiimv  tativuM,  31697. 

Rkui  vernic^hia,  31S39 . 

Rice  (Chinese  Turkestan),  31823  to  31832. 

fioIIintaBp.,  31383. 

Roquette.     Bee  Erwa  mttiva. 

BtM  spp.,  31692  to  31694. 

jwrfim,  31695. 
Rose  (Mongolia),  31692  to  31695. 
Rowan.    Bee  Sorbiu  ap. 
Rubber,  Central  American.    See  Caitilla 
app. 
(Coett  Rica),  31739. 
(Uexico),  31410. 
Rvinu  gp.,  31735. 
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Sftpoto,  wUto.    See  Caiiminxt  lapola. 
yeUov.    See  Couepia  poli/anim. 
See  iIki  Iwwma  Bpp- 
Satntr^  ap.,SieM. 
BttBtutttaa/rattri,  31501. 
8eB-gnpe.    See  Coecobbu  uviA'a. 
Sobmum  ap.,  31666  to  31676,  31683. 

n^rum,  31702,  31764,  S1774. 

tutoofunt,  31411  to  31464,  31637 
to  31547. 
Sofbiu  ip.,  31691. 
S«go  (Coat*  RicA),  31927. 
Sounop.    See  Anntma  mvrieaia. 
Soy  hem.    See  Bean,  soy. 
SpliedaTnnoearpu*  pruriint,  318GB. 
Span/Ha*  pmnoto,  31S34. 
Squ«ah  (Pw«guay),  31641. 
Stw-apple.    See  CAryfop^Uwn  ratnito. 
Sfipa  tonaiMnma,  31669. 
fituoIoMitm  pp.,  31602,  31603. 

pruneru,  31604. 
SlrvUbia  olba,  31860. 
Strydtaot  dtautaUi,  31S61. 
Smiya.    Bee  Jliapttia  poptdnea. 
Sweet  potato.    See  Potato,  sweet. 
Sweetaop.    See  Annona  tqttanutta. 
Syntieritma  aluirif ,  31696, 31606, 31716. 
Sftggium  eumirN,  31671. 

TaMti-cheetiint.    See  /noeorput  aAJi*. 

Teetma  btrttrm,  31862. 

TeS.    See  &egn>ttu  ii6jrMtniea. 

Termmtdia  tduKi,  31707. 

Thapaia  pojndnea,  31613. 

Tobacco  (Cuba),  31474,  31476. 

(Guatemala),  31403,  31871. 
(Honduna),  31471  to  31473. 
*  (Mexico),  313S8  to  31400,  31663 
to  31667. 
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Tomato  (Panama),  31610. 

(Peru),  31661,  31662. 
Tndiommthuwp.,  31706. 

qwinquanffuiata,  31688,31704. 
Triodia  pwnOa,  31492,  31608. 
Tritelwm  trntartUeum,  31609. 
Tritieum  aaHvum,  31396, 31780  to  31791. 
Tvmua  /itttrophsOa,  31663. 

obt\u\foiia,  31864. 

Undetennined,   31668   to  31670,  $1706, 

31746  to  31747,  31771,  31926. 
I^arMi  Uigopodioidet,  31719. 

Vaednium  anfuttybliwm,  S1SS3. 
Vigna  futoa,  31606,  31607. 

nR«n*M,  3160S,  31799  to  31801. 
31727. 


Walnut  (Chile),  31640. 
Wampee.    See  Claueena  lantivm. 
Watermelon  (China),  31776. 
Whau.    See  Untelta  aboraemt. 
Wheat  (China),  31396. 

(Chinese    TuAeatan),    31780    to 

31791. 
Woandau.    See  Voanditia  mbtemtiMa. 
Wood-«ppIe,  31709. 
Zanlhotoma  ap.,  31371,  31372. 
Yam  (Papna),  31914  to  31923. 
Yantia  (Dominican  BepubUc),  31371. 

(Haiti),  31372. 
Zat  nu^i,  31560. 

Zebia  wood.    See  PuUicia  inUgtrrima. 
Zitaibtr  offieinah,  31701. 
ZwfpAutap.,  31936. 

jujiiba,  81737. 
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THE  BRANCHING  HABITS  OF  EGYPTIAN 

conoN. 


INTBOBUOTIOIT. 

That  the  cotton  plant  produces  two  distinct  types  of  branches 
which  are  variously  developed  in  the  different  varieties  and  types 
of  cotton  and  under  different  conditions  of  growth  has  been  known 
for  several  jrears.  The  agricultural  importance  of  these  different 
habits  of  branching  and  the  need  of  more  careful  study  of  such  facts 
in  relation  to  problems  of  breeding  and  acclimatization  have  been 
pointed  out'  The  excessively  large  size  of  the  vegetative  branches 
on  Egyptian  cotton  plants  grown  under  irrigation  in  the  Colorado 
River  Valley  in  Arizona  and  California  has  necessitated  a  detailed 
study  of  these  problems.  Not  only  does  this  excessive  vegetative 
growth  occasion  difficulties  in  cultivation  and  harvesting,  but  it  causes 
the  development  of  normal  fruiting  branches  to  be  postponed.  To 
place  the  growing  of  Egyptian  cottcoi  in  the  Southwest  on  a  practical 
ba^,  cultural  control  of  the  production  and  development  of  vege- 
tative and  fruiting  branches  must  be  established.  A  study  of  the 
branching  habits  of  Egyptian  cotton  is  necessary  as  a  preliminary 
investigation  of  this  problem. 

The  present  paper  gives  the  results  of  investigations  of  the  branch- 
ing habits  of  Egyptian  cotton  during  the  seasons  of  1909  and  1910. 

In  1909  one-acre  plats  of  several  important  varieties  were  under 
observation  at  Somerton,  in  the  Colorado  River  Valley,  south  of 
Yuma,  Ariz.,  besides  larger  field  plantings  of  two  strains  which  have 
undergone  several  years  of  selective  breeding.  Plats  on  the  Pima 
Indian  Reservation  at  Sacaton,  Ariz.,  and  near  Los  Angeles,  Cal., 
including  plantings  of  both  imported  and  acclimatized  seed,  were 
also  studied.  The  observations  were  made  throughout  the  growing, 
fruiting,  and  mature  stages  of  the  plants.  During  the  season  of 
1910  a  series  of  Egyptian  cottons  planted  throughout  California  and 
at  Ytmia  and  Sacaton  in  Arizona  yielded  corroborative  evidence  of 
the  facts  established  in  1909. 

I  Cook,  O.  F.     WeevIl-ReHlitlnit  AdipUtloni  of  tbe  Cotton  Plant.     Balletin  88,  Bar««u 
of  Plant  IndnBtiT.  U.  8.  Dept  of  Agrlcalture.     1906.     Bee  also  "  Dtmorpble  Branches  In 
Tropical  Crop  Plaota ;  Cotton,  Coffee,  Cacao,  the  C«ntral  American  Rubber  Tree,  and  the 
Banana."  Bulletin  19S,  Bureau  of  Plant  InHnsttr,  V.  S.  Dept  of  Agriculture.     1911. 
87182"— BuU.  249— U 2 
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8  THE  BBANCHING  HABITS  OP  BOTPTIAN   COTTON. 

TWO  TTFES  OP  BKAITCHXS  IH  COTTON. 

The  two  kinds  of  branches  of  the  cotton  plant  are  distinguished  as 
vegetative  branches  and  fruiting  branches.  (PI.  I,  fig.  1.)  Vege- 
tative branches  or  "  limbs  "  are  borne  either  directly  in  the  angle  of 
the  leaf  with  the  stem  (axillary  position)  .or  at  one  side  or  the 
other  of  the  angle  (extra-axillary  pofiition).  Fruit-bearing  branches 
occur  only  in  the  extra-axillary  position  and  are  called  "  fruiting 
branches."  Vegetative  branches  are  counterparts  of  tlie  main  stem 
in  that  they  also  bear  branches,  both  vegetative  and  fruiting,  which- 
are  distinguished  as  "secondary  vegetative  branches"  (or  "second- 
ary limbs  ")  and  "  secondary  fruiting  branches,"  respectively.  In 
tbe  present  paper  these  terms  will  be  used  in  conformity  with  these 
definitions. 

fHtNKH,AT.      fTfTARAHTMttH      OV      TH  B      BBAHCHOTO      TTAWTPfl      Q^ 

EOTFTXAIT  COTTON. 

Egyptian  cotton  plants,  as  grown  in  Arizona  and  southern  Cali- 
fornia, produce  a  large  numbw  of  limbs  fr<»n  the  lower  nodes  of 
tbe  main  stalk.  These  limbs  often  attain  nearly  the  size  of  the 
main  stem  or  axis  and  are  of  more  praotical  importance  to  the 
Egytian  plant  than  to  the  Upland  varieties.  (PI.  I,  fig.  2.)  The 
latter  also  bear  limbs  at  low  nodes,  but  not  in  such  numbers  as  the 
Egyptian  types,  and  both  limbs  and  fruiting  branches  often  occur 
togeth^  at  low  nodes  of  the  stem.  In  Egyptian  cotton  the  large 
basal  limbs  are  never  accompanied  by  fruiting  branches,  i.  e.,  the 
fruiting  In^inchee,  which  occur  only  in  the  extra-axillary  portion, 
do  not  arise  in  the  Egyptian  cottons  from  the  same  nodes  which 
bear  the  lai^  vegetatives.  Because  of  this  fact  no  fruiting  bf'an(^es 
occur  cm  the  Egyptian  stal^  until  at  a  relatively  high  node,  whidi 
varies  with  the  Tariety  and  among  individuals  of  the  same  varie^. 
(PI.  I,  fig.  2,  and  PI.  II,  figs.  1  and  2.) 

The  axillary  limbs  which  occur  infrequently,  and  then  only  whrai 
paired  at  tbe  same  nodes  with  eztra-axillary  limbs  oe  with  lower 
fruiting  branches,  are  small  and  of  relatively  Uttle  importance^  Be- 
cause the  v^;etative  and  fruiting  Ivandies  are  thus  to  be  found 
almost  isolated  aoe  from  the  other  on  the  stem,  a  fairly  distinct 
condition  of  branch  zones  prevails  in  all  Egyptian  cotton  plants. 

THKEE  BKAJICH  ZONES  IN  THE  EGTFTIAN  COTTON  PLANT. 
ZONE  OF  TEOSTATIVE  BRANCHES    (nODBB  8  TO   lo). 

Hie  Egyptian  cotton  plant  may  be  divided  into  three  branch 
zones.  The  position  of  these  zones  is  graphically  shown  in  figure  1. 
The  zone  of  vegetative  branches  includes  the  first  10  nodes  at  the 


,— YouNO  EarPTiAN  Cotton  Pi>nt  Denuded  of  Leaves,  Showing  Larse 
js  Aftiswa  AT  THE  Base  of  the  Stem  and  Suenoer  Fruitinq  Branches 
M  Locations  Hisher  on  the  Stem.  Secondary  Fruitinq  Branches  Borne 
rHE  LruBS  Are  Also  Shown. 


Fra.  2.— Mature  Eqyptian  Cotton  Plant  with  Excessive  Development  of  Limbs, 


*^. 


Uwss.   Showi<m:    Oifterehce   in  Size  and    Positsoh   cf   Uvbs  A\3    FRum^G 
Biu<»=HEA.    The  Lona  Brawsmes  at  the  Base  of  the  Puuit  Are  Uwas;   the 

Sr<VITEft    BRAHCHES  ApfEABIWJ  JuST  ABOVE  THE   UHBS  *>i3  COST:SU.N0  TO  THE 

T^je  CF  TMC  Stem  Ahe  Frj.tiig  Bmanches. 


Fio.  2.-MATjtE  Eorpn*H  Cotto**  Plant  with  Li«bs  Suppressed. 


THB£E  BBANCH  Z0KE8  IN  THE  EGTPTIAH  COTTON  PIANT.  9 

base  of  the  stalk,  whidi  usually  produce  from  6  to  10  limbs.  Tbe 
extent  of  this  zone  varies  in  different  individQals.  Limbs  may  de- 
velop as  high  as  the  twelfth  or  even  the  fourteenth  node,  but  ttkis  is 
rather  an  extreme  limit. 

ZONB  OF  BDOIHBNTASr  BBANCHE8,  OK  TRANSITION   ZONE. 

Between  the  limbs  and  the  fruiting  branches  there  are  usually 
two  or  three  nodes  at  which  the  buds  remain  dormant,  or  the  branches 


Pia.  1. — Dlagnia  of  an  Egyptian  cotton  plant,  sliawliiB  the  nature  ot  branrhlng  In  tb* 
Tama  varletj,  an  accllDiatiied  atrain.  The  periWDdlculaT  line  repreaenta  tha  axla 
wblch  bear*  *ecetatlTe  bnlncbea  or  Ilmba  (straight  lines)  and  traitlns  brancbes  (alx- 
UK  lines)  ;  tbe  ilgiag  lines  arising  (rom  tbe  llmlM  are  ttie  sccoDdarj  fruiting  branebea. 
llie  tone  ot  nidi  men  tary  branchea  la  Indicated  at  tbree  nodes  between  tbe  Ilmba  and 
tbe  traltlns  branches.    Tbe  nodes  ot  the  aila  are  numbered. 

are  extremely  short  or  abortive.  For  convenient  reference,  this 
region  is  termed  the  zone  of  rudimentary  branches.  It  is  not  un- 
common to  find  in  this  zone  fruiting  branches,  a  few  inches  in  length, 
with  all  flower  buds  absorbed,  sometimes  accompanied  by  an  abortive 
or  abnormal  Hxillary  limb.    This  portion  of  the  stem  may  b^  looked 


10  THB  B&ANCHINO  HABITS  OF  EOTPTIAN  COTTON. 

(m  as  the  zone  of  transition  frcnn  the  vegetative  to  the  fruiting 
conditi(»i.  Infrequently  a  laj^  limb  occurs  at  a  node  above  tins 
transition  zone. 

In  this  zone  of  undevdoped  iHvnches  many  irreguIariUes  occur, 
indicative  of  the  transition  state  of  the  hrsnches.  One  of  the  plants, 
which  was  carefully  measured  during  the  spring  of  1909,  had  the 
position  of  the  fruiting  branch  and  limb  reversed  at  successive  nodes 
in  this  zone.  An  abortive  fruiting  branch  at  node  9  was  borne  on 
the  left  of  the  leaf  axil;  the  axillary  limb  at  the  same  node  was 
growing  rapidly.  At  all  succeeding  nodes  the  relation  was  reversed, 
the  fruiting  branch  being  on  the  right  aide  of  the  axil.  At  a  later 
stage  in  the  growth  of  this  plant  the  axillary  limb  at  node  9  was 
found  to  be  abnormal,  while  the  extra-axillary  branch  at  this  node 
remained  abortive,  as  was  the  axillary  branch  at  node  10. 

ZONE  OF  ISUITINO  BRANCHES. 

The  first  fruiting  branches  are  borne  at  nodes  directly  above  the 
zone  of  undeveloped  branches.  On  many  plants  the  first  few  fruit- 
ing branches  may  be  sbcol;,  with  flowers  abortive  and  tiie  branches 
determinate  after  one  or  two  branch  nodes  have  been  formed.  These 
branches  are  very  slender  and  weak.  The  zone  of  developed  fruit- 
ing branches  usually  begins  at  or  near  the  thirteenth  node  and  ex.- 
tends  to  the  top  of  the  plant,  eadi  node  nonnally  bearing  a  fruiting 
branch.  The  fertile  zone  may  be  divided  into  two  subzones.  At  the 
nodes  which  produce  the  first  fruiting  brandies  the  axillary  bud 
may  be  developed  into  a  slender  limb.  The  number  of  nodes  at  whidi 
this  occurs  is  restricted,  only  a  few  nodes  bearing  a  fruiting  branch 
and  a  limb.  As  discussed  later,  the  small  axillary  limbs  occurring 
with  fruiting  branches  are  apparently  of  different  character  from  the 
large  limbs  lower  oa  the  plant.  Above  where  limbs  occur  at  the  same 
node  with  fruiting  braocJies,  short  axillary  branches  are  often  devel- 
oped in  addition  to  the  regular  fruiting  branches.  These  resemble 
short  fruiting  branches  and  bear  one  or  two  flowers. 

It  has  been  su^ested  that  this  apparently  axillary  fruiting  ts-anch 
represents  a  secondary  fruiting  branch  borne  by  the  axillary  limb, 
which  is  itself  suppressed,  but  which  sometimes  appears  to  be  repre- 
sented by  a  very  small  bud  at  the  base  of  this  seemingly  axillary 
fruiting  branch.  An  alternative  explanation,  whidi  may  be  justified 
by  the  apparent  mutability  of  the  branch  types  in  Egyptian  cotton, 
is  that  tbere  has  been  a  complete  transformation  in  some  cases  fnxn 
the  axillary  limb  to  an  axillary  fruiting  branch.  It  has  been  observed 
that  the  flower  of  one  of  these  apparently  axillary  fruiting  brandies 
sometimes  blo<^is  as  early  as  the  day  following  the  flower  at  the  first 
node  of  die  accompanying  fruiting  branch. 

»•  „=:,C'.OOglc 


BBGTTLAB  8EQTJBN0E  OP  BEANCH  DEVIIOPMEIITT.  11 

Theee  fruiting  branches  which  occur  in  the  axillary  poeiticm  often 
grow  from  the  side  of  the  base  of  the  regular  fruiting  branch,  a  con- 
dition which  may  represent  a  partial  fasciation,  thou^  the  small 
fruiting  branch  appears  to  be  borne  by  the  larger  branch.  These 
axillary  branches  are  always  short,  the  terminal  yegetatire  bud  abort- 
ing after  one  or  two  squares  have  been  set.  At  the  lowest  nodes  where 
such  brandies  appear  they  normally  bear  a  leaf  opposite  the  flower 
bud,  but  at  higher  nodes  the  leaf  may  be  abortive  and  the  branch  ap- 
pear as  a  very  long  flower  stem  home  directly  on  the  main  stalk  of 
the  plant.  The  axillary  branches  usually  abort  and  drop  off  at  most 
of  the  nodee  while  in  the  condition  of  very  small  buds,  but,  neverthe- 
less, the  buds  are  formed  with  regularity  on  both  main  stem  and 
limbs.  In  an  acclimatized  stock  of  Egjrptian  cotton  grown  at  Snner- 
ton,  Ariz.,  the  axillary  buds  were  retained  at  some  of  the  nodes  where 
they  first  appeared,  abort«d  at  from  15  to  20  nodes  above  this,  leaving 
well-defined  scars,  but  were  again  retained  at  the  top  of  Uie  main 
axis  and  limbs,  and  more  constantly  than  where  they  first  appeared 
lower  on  the  stem.  This  was  observed  late  in  October  on  plants 
which  were  8  to  10  feet  tall,  with  40  to  46  nodes,  and  still  growing; 


Buds  occur  in  all  leaf  axils,  including  those  of  the  cotyledons  or 
seed  leavea  For  convenience,  the  nodes  of  the  main  axis  may  be 
numbered  from  the  base  of  the  plant  with  the  nodes  of  the  cotyledons 
considered  as  the  first  two  nodes,  the  first  true  leaf  coming  from  the 
third  node.  This  does  not  seem  illogical,  ^ce  one  of  the  cotyledons 
usually  stands  slightly  higher  than  the  other.  Thare  is  generally  a 
regular  sequence  of  branch  develojHnect  from  the  lower  nodes  up- 
ward. 

Under  some  conditions  limbs  may  grow  from  buds  in  the  axils  of 
cotyledons.  At  Glendale,  Cal.,  in  1910,  30  plants  grown  from  im- 
ported Mit  Afifi  seed  bore  limbs  at  42  of  the  60  nodes  of  the  cotyle- 
-dons;  in  many  cases  buds  at  both  of  the  cotyledon  nodes  of  a  plant 
developed."  A  row  of  30  jdants  of  the  acclimatized  Yuma  variety > 
bore  39  limbs  at  the  60  nodes  of  the  cotyledons. 

Branches  usually  do  not  begin  to  develop  until  from  6  to  10  true 
leaves  have  appeared  on  the  main  stem,  though  exceptions  occur 
when  the  plants  in  a  row  are  thinned  very  early,  and  are  thus  given 
more  space  for  lateral  growth.  There  are  also  individual  differences 
in  this  regard,  some  plants  deferring  the  development  of  branches 

•Tba  Tnmk  variety  wu  originated  by  Mr.  T.  H.  Kmnuj  from  Mock  darlved  from 
■■■ported  Htt  Ada  BETPtllUi  "eML  A  detailed  account  at  the  orlstn  and  deTelopment  of 
thia  rartet;  can  be  toDDd  In  Bulletin  200  of  the  Burean  of  Plant  Induatrr,  entitled 
"BnedlBS  New  ^pea  of  ECTptlan  Cotton,"  p.  13  tt  leq. 
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12  THE  BBANCHIKQ   HABITS  OF  BGYPTIAK  COTTON. 

much  longer  than  others.  Though  the  bracdi  buds  appear  wh»i  the 
Bocompanying  leaves  are  yet  small,  they  usually  remain  dormant  ior 
a  considerable  period. 

On  May  11, 1910,  nearly  two  months  after  planting,  a  census  of  550 
of  the  most  forward  plants,  bearing  6  to  8  leaves,  showed  the  largest 
hrandtes  to  be  less  than  an  inch  in  length.  In  this  case  the  develop- 
ment of  the  plants  was  somewhat  retarded  by  cool  weather,  though 
later  plantings,  which  had  all  the  warmth  necessary  for  rapid 
growth,  exhibited  a  ^milar  dormancy  of  buds. 

Within  the  lower  or  vegetative  zone  an  absolute  sequrace  of  posi- 
tion and  size  of  branches  does  not  obtain.  It  is  usual  for  sune  of 
the  lower  nodes  to  remain  permanently  dormant,  so  that  only  five  or 
six  branches  conmtonly  develop  from  die  first  8  or  10  nodes  of  the 
plant  Of  the  limbs  that  do  develop,  the  lowest  is  not  necessu^ly 
the  laigest.  In  26  pm:  cent  of  the  550  plants  already  referred  to 
the  largest  early  branch  was  at  the  third  node,  in  28  per  c«it  at  the 
fourth  node,  and  in  26  per  cent  at  the  fifth  node.  In  the  remaining 
18  per  cent  of  the  plants  there  was  no  noticeable  difference  between 
the  size  of  tlie  branches  at  the  third,  fourth,  and  Mth  nodes.  A  few 
cases  have  also  been  observed  where  the  largest  early  branch  was  at 
the  sixth  node. 

In  the  zone  of  fruiting  branches,  however,  a  more  uniform  devel- 
opment is  observed.  Here,  with  the  exception  of  the  first  few  nodes, 
at  which  buds  may  be  dormant  or  where  the  fruiting  brandies  may 
be  abortive  ot  have  a  d^raminate  growth,  each  node  usually  pro- 
duces a  fruiting  tminch  with  regularity.  Dormant  l»«nch  buds  are 
uncommon  in  the  upper  part  of  the  plant. 

In  the  branches  of  young  plants  a  general  sequence  of  diminishing 
size  obtains  from  the  base  of  the  plant  to  the  top,  so  that  the  first 
fruiting  branch,  which  may  occur  at  node  12,  is  in  regular  order 
shorter  than  the  limb  at  the  node  next  below.  In  older  plants  the 
greater  development  of  limbs  and  the  accidoits  of  abortion  obscure 
this  regular  sequence  of  size. 

nwnxKTnoxt  BmwKior  PBUirnia  ahd  vxaxTATi  v  s  braitchbs. 

The  chief  distinctitm  between  fruiting  and  vegetative  branches  is 
that  fruiting  branches  bear  a  flower  bud  at  each  node  opposite  the 
leaf,  while  limbs  bear  no  flower  buds.  By  this  character  fruiting 
branches  are  early  distinguishable  trfxa.  limbs^the  first  small  flower 
bud  or  square  of  the  fruiting  branch  being  apparent  about  as  soon 
as  the  first  leaf  of  the  young  branch  begins  to  unfold. 

The  limbs  at  nodes  below  the  first  fruiting  luTanch  grow  to  great 
length,  developing  sometimes  as  many  as  50  nodes  and  occasionally 
attaining  a  length  equal  to  that  of  the  main  stem.    In  c<Hitrast  to 
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these,  the  mature  fruiting  branches  seldom  have  more  than  12  nodes, 
usually  only  6'  or  8,  and  are  proportiwiately  shorter  than  the  limbs. 

Unlike  the  vegetative  limbs,  the  first  tntemode  of  the  fruiting 
branch  grows  very  rapidly  and  reaches  almost  its  full  length  before 
the  secMid  intemode  begins  to  grow.  This  first  intemode  is  often 
three  or  four  times  as  l<Hig  as  the  basal  intemode  of  limbs  on  the 
same  plant.  Because  of  this  the  distinction  between  fruiting  I»ranchee 
and  limbs  is  much  mon  apparent  in  Egyptian  cotton  than  in  Upland 
cott<Hi,  where  the  intemodes  of  all  branches  are  mwe  nearly  of  the 
same  loigth.  Although  the  first  intemode  of  fruiting  branches  of 
Egyptian  cotton  is  usually  from  6  to  8  inches  in  length,  great  varia- 
ti<His,  due  to  locality  and  cultural  ccmditicns,  have  been  noted  and 
are  discussed  later. 

A  minor  distincticm  between  limbs  and  fruiting  branches  in  young 
plants  is  the  wider  angle  with  the  stem  that  is  made  by  the  fruiting 
branches.  As  the  branches  grow  and  become  heavier  this  difference 
becomes  more  obvious.  The  angle  which  the  limbs  form  with  the 
stem  increases  as  their  weight  increases,  but  their  rigidity  exceeds 
that  of  the  fruiting  branches  and  maintains  them  at  a  comparatively 
acute  angle  with  the  stem.  The  mature  fruiting  branches,  which 
are  slender  and  comparatively  more  heavily  laden,  assume  an  even 
wider  angle  with  the  stem  and  finally  become  pendent,  in  some 
cases  almost  vinelikein  appearance. 

VKVITISQ  BBJLNCHES  REFIiACED  BT  VBOBTATIVB  B&AS'CHSS. 

A  limb  may  take  the  place  of  a  fruiting  branch,  not  only  in  the 
lower  part  of  the  plant  but  even  at  nodes  above  those  that  have 
begun  to  develop  normal  fruiting  bran<^es.  Such  replacements  of 
fruiting  branches  by  vegetative  branches  usually  occur  at  the  first 
or  second  node  above  the  first  fruiting  branch.  These  vegetative 
branches  develop  after  the  fruiting  branch^  below  and  before  those 
above  and  in  the  regular  extra-axillary  position  of  fruiting  branches, 
thus  appearing  to  belong  to  the  regular  sequence  of  the  branching 
system.  Nevertheless  they  behave  as  true  limbs,  lacking  the  long 
first  intemode  and  the  flower  buds  which  characterize  fruiting 
branches.  Out  of  30  plants  taken  at  random  in  a  field  planted  to  an 
acclimatized  stock  of  an  Egyptian  strain  (Yuma  variety)  two  plants 
were  found  to  exhibit  this  phenomenon.  In  1910  a  conjugate  hybrid 
plant  between  Mit  Afifi  Egyptian  and  Triumph  cotton  (a  short- 
staple  American  Upliuid)  in  which  the  first  fraiting  branch  appeared 
at  node  12  bore  an  extra-axillary  limb  at  node  13  and  another  at  node 
14.    Fruiting  branches  were  borne  at  node  15  and  at  all  succeeding 
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Branches  vhich  began  their  development  as  fruiting  branches  oft«n 
appear  to  change  to  limbs,  even  after  producing  buds  at  the  first  or 
second  node.  The  flower  buds  on  such  branches  are  seldom,  if  ever, 
matured.  Branches  of  this  intermediate  form  are  rather  common 
and  usually  occur  at  the  first  few  nodes  in  the  zone  of  fruiting 
branches.  Among  10  plants  of  an  upright  type  grown  fnun  im- 
ported Mit  AM  seed  6  bore  branches  of  this  nature,  all  of  which 
were  confined  to  the  first  4  fruiting-branch  nodes  of  the  stem.  Two 
of  these  transformed  branches  occurred  just  below  the  first  normal 
fruiting  branch,  3  just  above  it,  and  1  each  above  the  second  and  the 
third  fruiting  branches. 

Another  intermediate  iorm  of  branch  has  no  flower  buds,  though 
the  first  node  grows  very  long,  as  in  the  typical  fruiting  branch. 
Analogies  between  these  abnormal  intermediate  forms  of  branches  and 
sterile  hybrids  have  been  pointed  out  by  Mr.  Cook  in  his  discussi<H) 
of  branching  in  tropical  crop  plants.' 

These  "  hybrid  "  branches  often  are  to  be  recognized  by  their  larger 
diameter  and  greater  length.  They  usually  take  on  the  vegetative 
habit  of  limbs,  beunning  much  stronger  and  more  rigid  than  fruit- 
ing branches.  Several  branches  of  this  class  occurred  as  high  as  the 
twentieth  or  twenty-fifth  node  in  Mit  Afifi  plants  grown  from  im- 
ported seed,  their  exceptional  nature  being  apparent  from  their  sharp 
contrast  in  size  with  the  fruiting  branches  at  nodes  above  and  below. 
They  were  three  times  as  thick  at  the  base  as  the  fruiting  branches 
and  averaged  18  nodes  to  the  branch.  They  were  still  growing,  while 
the  fruiting  branches  had  only  six  or  seven  nodes  and  were  determi- 
nate, the  apical  bud  having  aborted.  These  transformed  branches 
retained  the  pendent  form  of  fruiting  branches,  though  fruit  was 
borne  only  at  the  first  node  or  two.  The  remainder  of  the  brandi 
gave  no  indication,  even  by  the  presence  of  a  scar,  that  it  was  fertile 
beyond  these  first  two  nodes. 


In  the  Egyptian  cott<m  plant  the  large  basal  limbs  in  the  zone  of 
vegetative  branches  appear  homologous  to  the  fruiting  branches  of 
the  main  stem  rather  than  to  the  snail  limbs  which  occur  higher  on 
the  plant  in  the  zone  of  fruiting  branches.  As  previously  stated,  a 
large  lower  limb  and  a  fruiting  branch  are  never  found  at  the  same 
node  in  Egyptian  cotton;  the  small  upper  limbs,  which  are  axillary, 

■  Cook,  O.  F.  Dimorphic  BranchM  la  Tropical  Crop  Plaotii :  Cottoo,  ColfM,  Cacao,  tbe 
Central  American  Kubber  Tree,  and  the  Banana.  Bulletin  198,  Bnrean  of  Plant  Indnttry, 
U.  8.  Dept  of  Asrlcoltme,  Ifill,  p.  24. 
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occur  only  vith  fruiting  branches  or  veiy  infrequently  with  large 
limbs.  While  the  earliest  lower  limbs  appear  to  arise  from  the  axil 
of  the  leaf,  limbs  at  later  nodes  In  the  zone  of  vegetative  branches  be- 
cmne  more  and  man  displaced  from  the  axil,  so  that  those  in  the  upper 
limits  of  this  zone  can  be  seen  to  arise  outside  the  axil  and  on  the  same 
side  of  dte  axil  as  the  fruiting  branches  at  nodes  just  above.  This 
can  be  seen  most  readily  in  young  plants  while  the  limbs  are  smalL 
On  the  other  hand,  the  position  of  the  small  upper  limbs  is  unques- 
tionably axillary.  Cases  have  already  been  cited  of  large  extra- 
axillary  limbs  at  nodes  above  those  bearing  the  earliest  fruiting 
branches,  but  unaccompanied  by  fruiting  branches  at  the  same  nodes. 
In  such  cases  it  is  apparent  that  the  limb  replaces  a  fruiting  branch 
and  is  evidently  of  the  same  nature  as  the  lower  limbs.  Furthermore, 
under  some  conditions  fruiting  branches  which  are  always  extxa- 
axillary  are  found  among  the  lower  limbs,  being  borne  at  very  low 
nodes  (6-8)  in  a  stock  of  Egyptian  cotton  which  usually  bears  large 
limbs  at  these  low  nodes;  in  such  instances  no  large  limbs  accompanied 
these  low  fruiting  branches. 

That  the  large  limbs  of  the  zone  of  vegetative  branches  are  not 
homologous  to  the  limbs  outside  this  zone  is  shown  by  the  further 
fact  that  the  latter,  though  sometimes  long,  are  usually  slender  and 
weak  and  bear  secondary  fruiting  branches  only  at  very  late  nodes, 
while  the  lower  limbs  are  robust  and  bear  secondary  fruiting  branches 
at  comparatively  early  nodes. 

ABOBTION  OT  FBTTimra  BSANCHEa 

The  lower  fruiting  branches  often  abort  the  terminal  bud  after 
setting  one  or  two  bolls,  and  even  these  bolls  may  be  poorly  nourished 
and  consequently  under^zed.  A  few  of  the  early  fruiting  branch&s 
may  retain  no  fruit  at  all.  This  may  be  brought  about  by  the  appro- 
priation of  moisture  for  the  luxuriant  and  rapid  growth  which  the 
plant  makes  after  these  first  fruiting  branches  are  put  forth.  It 
was  noticed  that  plants  in  the  sandy  part  of  the  field  at  Somerton, 
Ariz.,  in  1909,  abcaied  their  leaf  buds  on  all  fruiting  branches.  In 
other  parts  of  the  same  field,  where  the  soil  did  not  dry  out  so  rapidly, 
no  such  blasting  of  the  leaf  buds  took  place.  The  plants  growing  in 
sandy  soil  had  thus  ceased  to  produce  new  bolls  at  a  period  when 
fruiting  branches  in  other  parts  of  the  field  were  growing  normally 
and  fruiting  was  uninterrupted.  Overshading  of  the  lower  fruiting 
branches  has  been  suggested  as  a  possible  explanation  of  their  fre- 
quent failure  to  develop  normally,  but  the  shading  is  not  necessarily 
greater  than  in  Upland  varieties,  where  the  lowest  fruiting  branches 
are  generally  the  most  heavily  laden.  In  Egyptian  cotton  this  is 
seldom  the  case. 
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Selection  for  low-fruiting  branches  may  be  a  practical  means  of 
increasing  the  yield  and  earliness  of  Egyptian  cotton.  It  was  found 
that  one  of  the  most  productive  of  the  acclimatized  stocks  consist^itly 
bore  fruiting  branches  lower  on  the  stem  tnan  any  other  stock  of 
Egyptian  cotton  being  grown  at  Sacat<m,  Ariz.,  in  1910.  This  stock 
was  from  a  selection  made  at  Sacaton  in  1909  by  Mr.  E.  W.  Hudson, 
of  the  Bureau  of  Plant  Industry.  Some  superiority  over  imported 
stocks  is  shown  by  other  selected  strains  in  their  habit  of  developing 
fruiting  branches  at  low  nodes  of  the  stem,  though  the  strains  were 
not  selected  originally  for  low-fruiting  branches.  That  a  larger 
yielding  type  can  be  secured  in  this  way  without  affecting  the  quality 
of  the  fiber  seems  probable,  as  the  fiber  in  the  Egyptian  cotton,  the 
Yuma  variety  in  particular,  holds  np  in  quality  and  length  remark- 
ably well  under  the  various  conditions  which  occasion  the  diversities 
in  branching. 

In  plantings  from  imported  seed  of  Egyptian  varieties  in  Arizona 
and  California  considerable  diversity  has  existed  as  to  the  height  on 
the  stem  of  the  first  fruiting  branch.  Xubari,  a  new  variety,  planted  in 
■  the  United  States  for  the  first  time  in  the  season  of  1909,  has  behaved 
more  like  the  acclimstized  stocks  and  gives  good  promise  of  rapid 
adjustment  to  conditions  in  the  southwestern  United  States.  Fmn 
what  is  known  in  regard  to  close  planting  in  Egyptian  field  culture, 
it  seems  likely  that  the  Egyptian  cotton  has  never  received  selection 
for  the  development  of  low-fruiting  branches.  Close  planting,  which 
would  almost  preclude  selection  of  any  sort,  would  also  naturally 
tend  to  suppress  the  low^-fruiting  branches.  The  assumption  that 
low  fruiting — the  development  of  the  early  fruiting-lwandi  buds  and 
the  retention  of  a  large  percentage  of  flower  buds — b  the  normal 
habit  of  the  plant  seems  reasonable,  since,  in  all  plantings  whidi  have 
been  obeerved,  plants  have  made  the  attempt,  as  it  were,  to  fruit  at 
low  nodes  by  putting  out  abortive  •fruiting-branch  buds.  Oocasion- 
filly,  even  the  zone  of  undeveloped  branches  previously  described  is 
eliminated  by  the  development  of  the  fruiting-branch  buds  at  every 
node. 

BEPBESEHTATION  OF  BSANCHINO  HABITS  BT  DIAORUIB. 

By  means  of  the  accompanying  series  of  diagrams  (PI.  Ill),  whi<^ 
are  reproduced  from  exact  copies  of  diagrams  taken  in  the  field,  it 
has  been  possible  to  show  the  difference  in  the  amount  of  fruiting 
on  the  primarv  fruiting  branches  of  various  strains  of  acclimatized 
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Egyptiftn  cotttm.  Eadi  series  is  cmipoeed  of  the  diagrams  of  10 
plants  of  a  sin^e  strain,  taken  as  they  came  in  the  row. 

Explanation  of  the  diagrame.—The  perpoidicular  line  represents 
flte  axis  of  the  plant ;  the  letter  d  designates  a  dormant  bud ;  large  V, 
a  large  limb  or  vegetative  branch ;  small  v,  a  anall  limb.  The  letter 
o  indicates  a  node  of  a  fruiting  branch  bearing  a  boll;  the  letter  s 
indicates  a  square  or  bud  at  a  node  of  a  fruiting  branch,  while  a 
dash  (—)  represents  a  node  of  a  fruiting  branch  trora  which  the 
bud  or  the  boll  has  been  shed.  The  sanall  a  at  the  end  of  a  series 
of  these  three  last-mentioned  characters  means  the  abortion  of  the 
leaf  bud  and  the  termination  of  the  growth  of  the  branch,  while  the 
plus  sign  (-|-)  signifies  that  the  branch  is  still  growing.  The  small  o 
jost  at  the  ri^t  of  the  perpendicular  and  slightly  above  the  line  of 
tike  fruiting  branch  indicates  fruits  borne  on  fruiting  branches  in 
the  axillary  position.  Occasionally  two  or  more  fruits  are  borne  by 
sudi  brandies.  A  small  o  above  and  to  the  right  of  a  character  desig- 
nating a  node  of  the  fruiting  branch  represents  the  fruit  borne  on  a 
secondary  branch  in  the  axillary  position  at  this  node  of  the  fruiting 
branch. 

The  signs  were  placed  to  the  ri^^t  of  the  axis  to  facilitate  the  work 
in  the  field.  This  plan  has  proved  even  more  instructive  than  a  dia- 
gram with  successive  branches  placed  alternately  on  the  two  sides  of 
the  axis,  as  the  diagraming  of  all  the  branches  on  one  side  provides 
more  ready  means  of  comparison  and  shows  more  clearly  the  varia- 
ti<m  in  determinateness  of  the  fruiting  branches.  Each  node  of  the 
axis  is  indicated  by  a  character  or  series  of  characters  at  the  right  of 
the  perp^idicular  line.  Each  fruiting  branch  is  built  of  o^a  and 
dashes  ( — ) ,  the  number  of  nodes  of  a  fruiting  branch  corresponding 
.  to  th£  number  of  these  characters  in  a  series  to  the  right  of  the  per- 
pendicular line.  At  the  base  of  each  plant  the  two  opposite  char- 
acters indicate  the  two  nodes  of  the  cotyledons,  which  are  practically 
opposite  and  are  counted  as  nodes  1  and  2  of  the  plant. 

The  general  <4imilarity  between  the  shape  of  the  diagrams  in  each 
series  indicates  the  close  relationship  of  the  plants.  Marked  dif- 
ferences in  a  diagram,  as  in  the  case  of  plant  No.  7  in  series  B, 
usually  indicate  diversity  in  many  particulars.  In  this  instance  the 
bolls  of  plant  No.  7  were  amaXl  and  the  fiber  was  poor.  Comparison 
of  each  series  of  10  diagrams  with  the  others  affords  a  conception  of 
the  differences  existing  between  strains,  in  height  of  first  fruiting 
branch,  number  of  fruiting  nodes  on  fruiting  tnanches,  amount  of 
fruit  retained,  involving  the  earliness  of  the  strains,  the  number  and 
size  of  the  limbs,  and  the  height  of  the  plant.  One  inch  of  the 
perpendicular  line  represents  approximately  1  foot  9  inches. 
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CEAHACTKRIBTICS  OF  THE  VKUTTISa  HABITS  OF  DIFVXKBVT 
ACCLIKATIZED  8TBAINB  OF  EeTFTZAN  COTTOIT  BHOWK  BT  THB 
DIAOAAKS. 

The  space  between  the  perpendicular  line  (axis)  and  a  carve 
extending  through  the  tips  of  the  horizontal  series  of  characters 
(fruiting  branches)  frCHn  near  the  base  of  the  perpendicnlar  to  its 
apex  represents  the  fruiting  area  provided  by  the  fruiting  branches 
of  the  main  axis.  The  actual  amount  of  ^it  retained  is  shown 
by  the  frequency  of  the  letter  o.  As  the  perpendiculars  are  all 
equidistant,  the  difference  in  the  amount  and  contour  of  unoccupied 
space  betweoi  the  parallel  perpendiculars  shows  most  strikingly  the 
individuality  of  each  variety. 

Fran  the  diagrams  it  can  be  seen  that  the  StMnerton  variety  puts 
out  its  fruiting  branches  at  low  nodes  of  the  axis,  but  that  a  large 
proportion  of  the  fruit  is  shed,  the  dashes  appearing  frequently. 
This  variety  also  appears  to  have  a  less  determinate  growth  than 
either  of  the  other  varieties  and  would  be  most  prolific  under  culti- 
vation that  would  permit  the  retention  of  all  the  bolls. 

The  Yuma  variety  retains  a  larger  percentage  of  fruit  than  the 
Somerton  variety,  but  it  has  a  smaller  fruiting  area,  mainly  because 
of  its  shorter  fruiting  branches.  This  variety  has  a  teodency  to 
limit  the  length  of  its  fruiting  branches  to  six  nodes,  though  plant 
No.  10  of  the  Yuma  series,  it  will  be  seen,  is  an  exception  to  this 
rule  in  that  the  fruiting  branches  are  consistently  seven  nodes  long. 
From  the  standpoint  of  crop  production  the  Yuma  variety  has  thus 
far  proved  the  most  promising.  More  extensive  plantings  of  the 
other  two  varieties  may  prove  them  to  be  of  equal  or  even  greater 
value. 

The  Sacat(Hi  variety,  as  shown  by  the  diagrams,  behaves  most, 
consistently  in  putting  out  normal  fruiting  branches  at  nodes  11 
and  12  and  in  retaining  a  large  proportion  of  the  fruit.  The  fruit- 
ing area  is  also  larger  than  in  the  other  two  varieties,  both  on  account 
of  its  longer  fruiting  branches  and  its  habit  of  growth,  which,  like 
the  Somerton,  is  less  determinate  than  that  of  tiie  Yuma  variety. 
This  selection  yields  heavier  than  either  of  the  other  varieties,  but 
has  been  tested  only  in  small  plats. 

The  fruit  production  by  secondary  fruiting  brandies  of  the  limbs 
has  been  disregarded  in  these  diagrams.  The  similarity  between  the 
habits  of  the  large  limbs  and  axis,  discussed  later,  is  such  that  the 
retention  of  fruit  on  secondary  fruiting  branches  of  the  limbs  corre- 
sponds to  that  of  the  fruiting  branches  of  the  axis  in  each  variety. 
Thus  the  large  limbs  do  not  influence  the  relative  fruitfulness  of  a 
variety  except  as  they  are  appreciably  more  numerous  or  fewer.  As 
tar  as  field  ciwditions  are  concerned,  a  study  of  the  main  axis  of  the 
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plant  answers  all  purposes,  for  closer  planting,  frhicb  will  be  prac- 
ticed under  field  conditions,  will  equalize  the  total  fruiting  area  of 
few-limbed  and  many-limbed  plants  by  curtailing  the  growth  of 
limbs. 

APPLICATION  OF  SIAOBAMS  IS  BBEESINQ  WORK. 

Plant  diagrams  like  those  here  used  afford  a  simple  means  of  re- 
cording graphically  the  fruiting  habits  of  strains  of  cotton  from  year 
to  year.  They  do  not  represent  the  comprehensive  knowledge  gained 
of  each  strain  by  study  and  comparison  of  many  individuals  throu^- 
out  the  year,  but  they  do  offer  a  means  of  representing  graphiciJly 
and  statistically  differences  and  similarities  that  exist  among  dif- 
ferent varieties  and  different  individuals  within  the  same  variety. 
Mistakes  are  also  less  common  where  the  data  are  recorded  graphi- 
caUy  instead  of  in  figures.  If  so  desired,  the  material  contained 
in  tiie  diagrams  can  be  used  to  calculate  correlations  and  statistical 
ccmstants. 

Kept  throa^  a  series  of  years,  these  diagrams  will  equal  in  Talue 
as  breeding  records  the  more  elaborate  statistical  methods  of  rec(»rd- 
ing  the  expression  of  characters,  for  most  of  the  data  regarding 
vegetative  behavior  and  fruiting  habits  are  expressed  in  such  dia- 
grams. Records  of  this  kind  should  be  valuable  in  the  study  of  the 
problems  of  heredity  and  variation,  and  if  kept  on  a  series  of  irriga- 
tion or  cultural-  experiments  Uiey  would  provide  useful  data  for 
det«mining  the  effect  of  different  methods  of  culture. 

PBODUGTIOH  OF  PBUIT  ON  SECONCAAT  FBTTITINO  BKANCHE& 

Under  conditions  of  very  luxuriant  growth,  as  in  most  of  the 
Arizona  experiments,  the  fruiting  branches  of  the  main  axis  bear 
«ily  about  one-third  of  the  fruit  produced  by  the  plant  The  re- 
mainder of  the  fruit  is  borne  by  the  secondary  fruiting  branches  of 
the  large  limbs.  On  August  1,  1909,  a  count  of  6,981  bolls  on  52 
plants  in  a  block  of  acxdimatlzed  Egyptian  cotton  showed  that  only 
86.6  per  cent  were  borne  on  fruiting  branches  of  the  axis,  the  remain- 
ing 63.4  per  cent  being  on  the  secondary  fruiting  branches.  The 
fruit  borne  by  these  large  branches  develops  considerably  later  than 
that  of  the  main  axis,  usually  producing  the  bulk  of  the  second  pick- 
ing. The  first  fruiting -branch  bud  does  not  appear  on  the  lower 
limbs  before  the  sixth  to  eighth  node  of  the  limb,  and  often  no  sec- 
ondary fruiting  branch  is  retained  until  several  nodes  beyond  this,  as 
the  early  secondary  fruiting  branches  may  be  abortive.  Thus  a  simi- 
lar mode  of  developing  the  fruiting  branches  occurs  on  both  the  main 
axis  and  the  vegetative  branches.  The  secondary  fruiting  branches 
are,  as  a  rule,  the  only  branches  to  develop  on  limbs;  such  secondary 
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limbe  as  do  develop  occur  at  tbe  low  nodes  of  the  large  limbs  and 
remain  dormant  until  the  secondary  fruiting  branches  have  appeared. 
In  this  respect  the  limbs  differ  fr<Hn  the  main  axis. 

Secondary  fruiting  branches  appear  at  successively  lower  nodes  on 
the  limbs  Uie  higher  the  position  of  the  latter  on  the  axis.  For 
instance,  on  the  youngest  limb  of  the  plant  in  the  zone  of  vegetative 
branches  the  first  secondary  fruiting  branch  may  be  borne  at  the 
fourth  node,  while  on  the  oldest  limb  the  first  secondary  branch  is 
seldom  developed  before  the  tenth  node.  This  is  shown  in  graphic 
form  in  Table  I.  The  data  here  presented  represent  the  averages 
from  15  plants  of  each  stock  and  were  taken  on  mature  plants  at 
Somerton  in  the  fall  of  1909. 


Variety  dbsemd. 

UnOm. 

ollm>tl^. 

HltAflAliDparMd. 

OnllMry 

typ«. 

Intortlle 

typ.. 

taJSS? 

Ttbdf. 

'lO 

* 

I 

"^■w. 

I  That  dau  rapr«BCnt  ava«RM  tma  Ifi  pLmDU  ol  acb  stock. 

In  Table  I,  limb  1  represents  the  oldest  (lowest)  branch  on  the 
plants  limb  8  is  the  youngest  (highest)  limb  in  the  zone  of  vege- 
tative branches.  It  is  evident  that  the  younger  limbs  bear  their 
secondary  fruiting  branches  at  successively  lower  nodes,  so  that 
limb  S  bears  its  first  fruiting  branch  at  node  4,  though  limb  1  does 
not  retain  a  fruiting  branch  until  node  10.  The  table  further  shows 
that  acclimatized  and  unacclimatized  (newly  imported)  stocks  of 
Egyptian  cotton  bear  fruiting  branches  at  practically  the  same 
height  on  their  corresponding  limbs.  The  variability  of  fruiting 
branches  of  the  main  axis  is  considerable  in  the  same  stock  and  is 
still  greater  when  imported  and  acclimatized  stocks  are  compaixd. 
Selection  for  low  fruiting  branches  of  the  axis  gives  more  promi.=e 
of  results  than  does  selection  for  low  fruiting  branches  of  the  limbs. 

On  those  axillary  liml^  which  infrequently  develop  at  the  same 
nodes  of  the  axis  with  the  primary  fruiting  branches  the  arrange- 
ment of  secondary  fruiting  branches,  as  observed  on  the  large  lower 
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limbe,  does  not  hold.  On  the  axiUaty  limbs  the  n<»im^  sectnidary 
fraiting  branches,  insteBd  of  being  borne  at  nodes  near  the  axis,  are 
deferred  until  very  late  nodes. 

Bejectitm  of  fruiting-branch  buds  cm  the  lower  limbs  appears  to 
be  a  constant  habit,  the  buds  pushing  oat  and  then  becoming 
atrophied  at  tram  two  to  six  nodes  below  the  first  node  at  which  a 
fruiting  branch  is  retained. 

The  production  of  very  late  secondary  fruiting  branches  is  corre- 
lated with  the  slender  erect  habit  of  the  infertile  plants,  which 
appeared  rather  infrequently  in  imported  Mit  Afifi  in  1900.  Such 
a  phennnenon  may  be  ac  indication  either  of  reversion  or  of  hybrid* 
izfttion.  Some  cases  of  unusual  fertility  may  likewise  be  accounted 
marks  of  hybridization.  Extreme  fertility  marks  the  early  genera- 
tions of  a  hylmd,  while  there  ia  a  tendency  to  sterility  in  later 
generations.  On  very  fruitful  hyluid  plants  the  same  ratio  as  in 
pure  Egyptian  types  existed  between  the  amount  of  fruit  borne  by 
the  limbe  and  that  borne  by  the  main  axis,  about  two-thirds  of  the 
total  crop  being  found  on  the  limbs. 


As  shown  in  the  preceding  discussicm  there  is  variation  in  the 
position  and  degree  of  development  of  the  fruiting  branches. 
Though  this  is  often  well  marked,  it  is  not  the  most  conspicuous  kind 
of  variation  in  the  branches.  Variations  in  the  limbs  have  more 
effect  upon  the  shape  of  the  plant.  The  number  of  large  limbe, 
their  length,  and  the  an^e  which  they  form  with  the  main  axis  are 
all  factors  that  determine  whether  the  plant  is  of  a  bushy  shape  or 
is  atxidlj  erect,  with  a  prominent  leading  axis. 

It  sometimes  occurs  that  the  limbs  are  not  developed  at  all,  in 
which  case  the  plant  ia  a  single  stalk  with  horizontal  or  drooping 
fruiting  branches.  This  limbless  condition  is  not  frequent  Indeed, 
plants  are  more  often  found  with  the  limbs  so  strongly  developed 
that  it  is  difficult  to  distinguish  the  main  axis  among  tb^n.  The 
extent  to  which  a  limb  may  take  the  place  of  the  maui  axis  has 
been  observed  in  plants  that  have  been  topped  just  above  the  fourth 
or  fifth  node,  thus  toccing  the  developm^it  of  the  lower  limbs.  In 
plants  that  mature  after  such  pruning  the  limb  from  the  last  node 
below  the  severed  axis  has  ta^  on  the  functions  and  appearance 
of  the  main  axis  so  completely  that  the  shape  of  the  matured  plant 
is  perfectly  normal  and  the  abnormality  can  be  distinguished  only 
by  the  closest  inspecticm.  It  sometimes  appears,  even  in  unpruned 
plants,  that  the  limbe  have  usurped  the  leading  functions  of  the  axis, 
and  have  appropriated  the  nourishment  to  themselves,  leaving  the  oxu 
weak,  while  ibev  are  robust  and  of  large  diameter.  ^  •■  < 
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A  common  type  in  newly  imported  stocks  of  Mit  Afifi  grown  in 
1909  was  a  strict,  upright  plant,  with  more  or  less  rigid  axis  and 
limbs  ascending  at  sharp  angles,  so  close  to  and  so  nearly  parallel 
with  the  axis  that  the  fruiting  brandies  of  thb  main  axis  occasi<Mtally 
extended  beyond  the  limbs. 

Plants  beuing  more  numerous  low  limbs  are  necessarily  of  greater 
diameter  and  more  bushy;  the  lowest  limbs  arise  frcHn  the  axis  at 
broad  angles  and  extend  out  farther  from  the  axis  thtm  the  upper 
branches.  Tbc  limbs  usually  reach  nearly  the  height  of  the  main 
axis,  unless  they  are  weighted  down  with  fruit,  in  which  case  they 
spread  more  widely  and  leave  the  axis  free  and  overtopping  them. 
The  latter  is  ^e  condition  in  the  most  fruitful  acclimatized  stocks. 
Again,  the  limbs  of  some  plants  are  short,  a  condiUon  likewise 
observed  in  hybrids  in  1908,  and  do  not  becmne  a  factor  of  normal 
importance  in  the  productiveness  of  the  plant,  the  main  axis  having 
acquired  nearly  as  much  prominence  as  in  the  "  limbless  "  condition 
referred  to.  Such  diversities  occur  most  frequently  in  newly  imported 
stocks.  In  selected  acclimatized  stocks  more  uniformity  of  type  is 
apparent^  though  diversities  still  exist.  In  general,  what  appears  to 
be  the  most  promising  type  of  branching  in  Egyptian  cotton  is  rep- 
resented by  plants  of  the  Yuma  stock.  These  plants  are  from  6  to 
8  fed  tall,  with  a  leading  axis,  five  or  six  limbs  nearly  as  Itng  as  the 
main  stem  but  loaded  with  fruit,  and  consequently  spreading  at  an 
angle  of  from  S0°  to  60°,  and  above  them  on  the  axis  pendent  fruit- 
ing branches — a  plant  of  symmetrical,  broad-spreading,  inverted  kite 
shape. 

Much  of  the  diversity  in  branching  and  in  form  of  plant  in  the 
unacclimatized  stocks  of  Egyptian  cotton  may  have  to  be  ascribed 
to  hybridity  or  to  reversion  toward  the  Hindi  cotton,  as  the  indica- 
tions now  are  that  cwitamination  exists  in  all  Egyptian  varieties, 
in  some  to  a  much  more  marked  degree  than  in  others.' 

BPFBCTB  OF  PBUHma  ON  BRANCH  SEVXLOPMXNT. 

The  "  topping  "  of  cotton  plants  has  been  advocated  as  a  means  of 
hastening  the  maturing  of  fruit,  but  it  has  never  gained  a  place  in 
cotton  culture.  It  is  not  known  that  an  extraisive  and  conclusive  set 
of  tests  has  ever  been  made,  though  cases  of  whole  plantings  being 
topped  have  been  reported.*  Its  possibilities  as  a  practical  method 
of  increasing  yields  have  not  yet  been  ascertained  in  this  country, 

>  Cook,  0.  F.  Hindi  Cotton  ta  EsTPt.  Bulletin  210,  Burean  of  Plant  IndiutiT,  U.  S. 
Dept.  ot  Asrlcntnre.     1911. 

>"It  iru  at  one  time  common  with  some  gnwen  to  cut  o(t  the  srowlag  top  ot  tb« 
cotton  plaDt  after  the  boUi  were  formed.  By  doing  bo,  the;  maintained,  the  qnantltj  of 
flber  was  lacreased  and  Its  guatltf  Improved.  The  practice  baa  now  practlcallj  died  out." 
See  FUadm,  O.  P.,  ■■  Cotton  Caltnre  Is  Egrpt,"  Bolletln  12,  OOee  of  Experiment  Statlco*, 
V.  B.  Dept  of  Agriculture,  1887,  p.  31. 
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but  it  is  sometimes  advocated  as  a  means  of  encwuraging  earliness 
and  fruitfulness.  The  method  should  be  tested,  especially  in  the  case 
of  Egyptian  cottm,  which  matures  late  and  takes  on  a  rank  vegeta- 
tive growth  on  fertile,  well-watered  soils  of  the  lower  Colorado  River 
region  in  Ariz(ma  and  California. 

Preliminary  experimentation  and  observation  by  the  writer  have 
thrown  some  li^t  on  the  effect  of  topping  or  pruning  on  habits  of 
branching,  thou^^  the  most  ccHispicuous  effect  was  to  accelerate 
vegetable  growth.  Whm  the  growing  tip  of  the  axis  was  removed 
the  tranches  at  a  node  or  two  below  grew  more  vigorously  than 
usual  and  the  uppermost  branch,  whether  fruiting  or  vegetative, 
showed  -marked  tendency  to  assume  an  upright  position.  When  a 
large  limb  was  cut  back  to  near  the  point  of  union  with  tiie  main 
axis  the  lowest  bud  of  the  severed  limb  or  a  bud  at  the  node  ol  the 
stem  from  which  it  originated  grew  rapidly  to  replace  ttte  branch 
removed.  In  the  case  of  fruiting  branches  the  growth  was  somewhat 
hastoied,  the  branch  became  thick  and  rigid,  and  the  bracts  very 
lai^  and  coarse.  Many  instances  of  abortion  of  the  growing  tap 
of  the  main  axis  occur,  a  natural  pruning,  with  a  similar  result  in 
causing  the  fruiting  branches  to  take  on  a  resemblance  to  vegetative 
branches. 

In  general,  it  may  be  said  that  the  result  of  {tuning  40  plants 
at  different  levels  of  both  axis  and  branches  has  been  the  acceleration 
of  growth  in  branches  just  below  the  point  of  pruning.  In  none  of 
these  cases  was  it  apparent  that  fruitfulness  was  increased  or  that 
the  fruit  already  set  was  matured  more  rapidly  or  opened  earlier 
than  on  nei^horing  unpruned  plants.  Another  effect  of  topping 
the  main  stem  was  Uie  forcing  into  growth  of  the  buds  on  that  por- 
tion of  the  stem  referred  to  as  t^e  "  zone  of  undeveloped  toinches,^ 
which  buds  remain  dormant  under  normal  conditions. 

There  has  been  no  topping  of  nearly  mature  plants  to  test  the 
effect  upon  earliness,  but  it  is  prad:icaUy  demonstrated  that  there 
is  no  advantage  in  pruning  young  plants,  as  the  ripening  of  the  crop 
is  only  retarded  by  such  a  practice. 

The  buds  at  nodes  of  cotyledons  may  be  f<m^  into  growth  by 
cutting  back  young  {dants.  As  already  recorded,  buds  in  the  axils 
of  cotyledons  normally  develop  in  only  a  small  proportion  of  plants. 
Series  of  young  plants  were  topped  helow  the  first,  second,  and  third 
true  leaves.  In  plants  pruned  below  the  first  true  leaf,  which  left 
only  the  buds  in  the  axils  of  the  cotyledons,  these  buds  developed 
rapidly.  In  plants  that  were  topped  above  the  third  or  fourth  node 
the  bud  at  the  node  next  below  the  point  of  pruning  usually  developed 
most  rapidly  and  soon  to<^  <hi  tiie  upright  nature  of  the  axis.  Where 
only  branches  from  nodes  of  the  cotyledons  were  left  these  devdoped 
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to  form  a  plant  in  superfidal  appearance  not  nntike  one  of  normal 
growth.  Jo.  such  instances,  and  in  many  others  whoi  rabbits  pruned 
back  the  young  plants  below  the  first  true  leaf,  the  production  of  fruit 
was  BCsnewhat  later  than  in  normal  plants. 

BRANCH  SIVEBSZTT  IK  BEIiATIOK  TO  BKnBONlCBlIT. 

In  several  instances  variations  in  growth  and  branching  appeared 
which  could  be  ascribed  to  environment.  The  most  marked  of  these 
was  the  variation  in  length  of  the  first  intemode  of  fruiting  branches, 
previously  referred  to.  In  a  small  planting  of  Egyptian  cotton  at 
Los  Angeles,  CaL,  the  first  intemode  of  the  fruiting  branches  was 
invariably  I<Higer  than  in  the  Egyptian  cotton  grown  elsewhere  in 
the  Southwest,  frequ^itly  attaining  11  to  18  inches.  The  usual  length 
of  the  first  internode  of  fruiting  branches  in  Egyptian  cotton  grown 
at  iSomerton  and  Sacaton,  Ariz.,  was  6  to  8  inches,  an  inch  or  two 
longer  than  the  leafetalk  at  the  same  node.  The  leafstalks  at  Los 
Angeles  were  rather  shorter  than  in  Arizona,  so  that  the  first  inter- 
node of  the  fruiting  branches  often  was  more  than  double  the  length 
of  the  petiole.  The  remarksbleassociationof  abbreviated  leaf  petioles 
with  elongated  intemodes  of  fruiting  branches  was  common  to  both 
imported  and  acclimatized  stocks  of  Egyptian  cotton  at  Los  Angeles. 
Besides  this  these  varieties,  which  grew  to  a  height  of  7  to  9  feet  in 
Arizona,  never  exceeded  5J  feet  in  this  planting  and  the  limbs  were 
less  numerous  and  comparatively  short,  seldmn  reaching  a  length 
equaling  two-thirds  that  of  the  main  axis.  The  only  differences  in 
vegetative  characters  between  the  two  stocks  at  Los  Angeles  were 
the  slightly  lighter  green  foliage  of  plants  of  the  imported  stock 
and  the  greater  percentage  in  the  seme  stock  of  plants  bearing  small 
bdls.  This  peculiar  response  of  the  plants  to  the  Los  Angeles  con- 
ditions was  remarkably  constant. 

As  a  rule  there  are  from  five  to  ten  more  intemodes  in  the  stem  than 
in  the  largest  limb.  There  is  a  tendency  to  a  smaller  development  of 
the  limbs  in  locations  of  restricted  moisture  than  where  the  moisture 
supply  is  more  abundant  and  constant.  In  the  latter  locations  the 
largest  limb  may  cloaely  approximate  the  axis  in  number  of  the 
intemodes. 

Egyptian  cotton  plants  growing  in  soil  containing  considerable 
quantities  of  alkali  had  fruiting  branches  postponed  and  vegeta- 
tive branches  restricted.  At  Sacaton,  Ariz.,  in  1910,  fruiting  branches 
appeared  at  the  thirteenth  node  on  the  Yuma  variety  of  plants  grow- 
ing on  soil  free  from  alkali.  On  plants  growing  cm  alkali  soil  fruiting 
branches  were  not  put  out  until  the  sixteenth  node,  and  five  limbs 
developed  as  compared  with  seven  on  plants  growing  on  soils  without 
alkali. 
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From  observations  on  the  plantings  of  Egyptian  cotton  at  several, 
stations  in  California  and  Arizona  in  1910  it  is  clear  that  the  various 
cooditicxis  under  which  the  cottons  were  grown  occasioned  marked 
differences  in  the  hei^t  on  the  stem  at  which  fruiting  branches  first 
developed.  The  Yuma  variety  of  cotton  bore  its  first  fruiting  branch 
at  node  9  (average)  at  Stockdale,  Cal.,  and  at  node  13  at  Bed  Bluff, 
Cal. ;  under  other  conditions  the  same  variety  did  not  fruit  below 
node  14.    The  results  of  these  observations  are  given  in  Table  II. 

Tablk  II. — Differencea  M  the  average  number  of  Ilmba  and  the  average  number 
tff  nodet  behno  the  ftnt  friUttng  branch  fn  several  planttngt  of  Egyptian  cot- 
ton in  the  teason  of  1910. 


Variety  obwired. 

Lm^tlH. 

'S- 

UltAflfl 
(untccll- 

'tl»d). 

uitAna 

(iinucU- 

ZInt). 

IfBia. 

'A 

1:1 

Naif. 

8,8 

* 

* 

4.2 

s 

In  the  accompanying  table  the  comparisons  between  Yuma  (accli- 
matized) and  Hit  Afifi  (unacclimatized)  Egyptian  cottons  were 
made  in  parallel  rows,  except  at  Yuma,  where  the  conditions  of 
soil  and  culture  were  different  for  each  stock.  Some  superiority  is 
displayed  by  the  Yuma  cotton  in  producing  fruiting  branches  at 
slightly  lower  nodes  than  the  newly  imported  Mit  Afifi  cotton.  At 
all  stations  excepting  Falfurrias,  Tex.,  irrigation  was  practiced.  The 
second  record  of  the  Yuma  variety  at  Sacaton  indicates  the  effect 
of  alkali  soil  in  delaying  the  fruiting  branches  to  node  16  and  in 
restricting  the  limbs  to  five  to  the  plant.  Another  condition  of 
delayed  fruiting  branches  caused  by  excessive  vegetative  growth, 
exemplified  in  Mit  Afifi  grown  at  Yuma  in  1910,  is  accompanied  by 
a  Donnally  increased  number  of  limbs.  The  necessity  of  determining 
the  cultural  requirements  of  low  fruiting  is  emphasized  by  the  oc- 
currence of  such  differaices  within  the  variety.  The  stimulation 
of  the  plants  to  retain  and  nouri^  fruiting  branches  which  are 
ab<H^d  or  fail  to  develop  under  less  favorable  conditions  is  to  be 
expected  with  ccoifidence  from  improved  cultural  methods. 

KJPBCTB  OT  LATE  PLAimNG  ON  HABITS  OF  BRAlfCHINa. 

Late  planting,  as  far  as  has  been  observed,  seems  to  accelerate  the 
development  of  limbs  and  to  delay  the  growth  of  fruiting  branches. 
This  may  be  only  an  expression  of  more  exuberant  growth,  since 
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late-planted  cotton  in  Arizona  in  1909  did  not  suffer  the  retarding  in- 
fluence of  cool  ni^ts  which  the  early  planted  (Mar.  15-20)  cotton 
ezperioiced.  The  deferred  appearance  of  fruiting  branches  in  late- 
planted  cotton  would  not  only  mean  a  relatively  later  crop,  but  might 
also  result  in  lessened  fertility,  as  compared  with  early  planted 
cotton  which  put  out  fruiting  branches  lower  down.  Late  plantings 
of  a  stock  of  Egyptian  cotton  which  has  been  grown  at  Sacaton,  Ariz., 
for  several  years  produced  its  first  fruiting  branch  at  node  17  (aver- 
age), which  was  three  nodes  higher  (later)  on  the  plant  than  the  first 
fruiting  branches  produced  on  plants  alongside,  grown  from  seed  of 
the  same  stock  but  planted  a  mcHith  earlier  (Mar.  22).  The  late 
plants  also  bore  two  more  limbs  to  the  plant  than  the  earlier  plants. 

ABNOSXAL  VEQETATIVE  OBOWTH  ON  FBOSTBATE  PLAHT& 

Plants  of  the  most  uniform  acclimatized  stock  (Yuma)  in  many 
instances  were  prostrated  by  their  own  weight  or  blown  over  by 
storms.  In  Buch  cases  one  of  the  limbs  asumed  an  upright  position 
and  outgrew  the  central  stalk.  It  was  usual  to  find  such  brandies 
with  more  nodes  than  the  axis.  Another  effect  of  the  prostrating  of 
plants  was  the  long  vinelike  growth  of  the  ends  of  branches  when 
their  growing  tips  were  shaded  beneath  dense  foliage.  The  inter- 
nodes  grew  to  much  greater  length  than  normally,  so  that  the  end  of 
the  branch  res«nUed  a  long  slender  whiplash.  When  limbe  are 
partly  broken  off,  secondary  limbs  develop  at  practically  all  of  their 
nodes,  though  under  normal  conditions  they  ronain  dormant,  espe- 
cially at  the  lower  nodes.  Where  several  limbs  are  prostrate,  these 
branches  send  up  very  numerous  sprouts  close  together,  forming 
veritable  thickets. 

BRANCBHra  HABITS  OF  THE  SITTEBENT  BOTFTZAN  TABIBTISa 

Diver^ty  due  to  hybridization  or  reversion  is  so  great  in  some  of 
the  Egyptian  varieties  grown  in  Arizona  from  imported  seed  that  it 
is  difficult  to  fix  upon  any  marked  constant  difference  between  the 
varieties.  Furthermore,  the  differences  in  ami  and  cultural  condi- 
tions in  the  fields  in  which  the  several  varieties  were  grown  affected 
the  habits  of  the  plants  to  an  extent  which  made  direct  comparison 
difficult.    However,  some  differences  appear. 

Jannovitch  cotton  plants  are  more  open  than  Mit  Afifi,  bearing 
fewer  limbs,  a  condition  which  may  account  for  the  lighter  yield  of 
the  JannovitcL  Both  varieties  grew  to  a  h«^t  of  7  to  8  feet,  but 
the  Jannovitch  took  on  a  more  spreading  habit  than  the  Mit  Afifi. 
In  the  Jannovitch  field  the  plants  with  their  heavy,  wide-spreading 
limbs  were  considerably  broken  down,  while  the  Mit  Afifi  plants  in 
another  field  remained  for  the  most  part  erect    The  Mit  Afifi  stock 
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ilso  contAined  man;  plants  that  showed  tendenciee  to  abort  their 
lower  fruiting  branches.  This  semisterile  condition  may  be  an  indi- 
cation of  hybrid  contamination,  although  these  effects  mi^t  have 
been  induced  to  axne  degree  by  different  condititHiB  of  soil  and  culti- 
vation. Nubari  plants  were  more  nearly  like  the  best  acclimatized 
stock  in  bearing  fruiting  branches  at  lower  nodes  on  the  stem  than 
either  the  Jannovitch  or  Mit  Afifi  varieties  as  grown  from  imporixd 
seed,  which  made  the  Nubari  comparatively  more  fruitful  than  the 
other  impCMited  varieties.  In  contrast  to  the  erect  haUt  of  Mit  Afifi 
and  the  more  open  habit  of  Jannovitch,  some  of  the  Ashmuni  plants 
were  low  and  bushy,  producing  more  limbs^  But  this  stock  was  so 
completely  diverse  that  it  was  practically  impossible  to  distinguish 
a  typical  form. 

CONCLITSIOire. 

The  Egyptian  cotton  plant  bears  two  kinds  of  branches,  long 
vegetative  branches  on  the  lower  part  of  the  stem,  which  bear  no 
flower  buds  directly,  and  above  these,  to  the  top  of  the  plant,  shorter 
fruiting  branches  which  bear  flower  buds. 

The  differences  between  vegetative  branches  and  fruiting  branches 
are  very  sharp:  (1)  Vegetative  branches  usually  approximate  the 
length  of  the  main  st^n,  while  fruiting  branches  are  about  one-third 
as  long.  (2)  Vegetative  branches  bear  no  flower  buds  except  as  they 
produce  secondary  fruiting  branches.  Fruiting  branches  bear  a 
flower  bud  at  each  node  opposite  the  leaf.  (3)  The  vegetative 
branches,  like  the  axis,  bear  fruiting  branches  and  may  bear  vegeta- 
tive branches.  The  fruiting  branches  rarely  bear  fruiting  branches 
or  vegetative  branches. 

Vegetative  branches  may  be  either  axillary  or  extra-azillary.  Nor- 
mal fruiting  branches  are  always  extra-axillary.  Single  bolls  or 
short  fruiting  branches  are  swnetimes  developed  from  buds  in  the 
axillary  position,  at  nodes  bearing  fruiting  branches.  Such  branches 
may  be  regarded  as  secondary  fruiting  branches  borne  by  die  axillary 
vegetative  branch,  which  is  itself  suppressed. 

From  S  to  8  large  vegetative  branches  are  usually  produced  from 
the  first  10  nodes  of  the  axis.  At  the  next  2  or  3  nodes  the  buds 
frequently  remain  dormant  or  are  abortive,  and  above  these  a  fruit- 
ing branch  is  produced  at  each  node. 

Under  conditions  of  great  luxuriance  extra-axillary  limbs  occur 
at  some  of  the  lower  nodes  which  would  bear  fruiting  branches  if 
the  development  of  limbs  was  restricted. 

The  length  and  number  of  vegetative  branches  largely  determine 
whether  the  plants  are  bushy  and  spreading  or  upright.  The  con- 
trol of  the  production  of  vegetative  branches — that  is,  of  the  stature 


DigmzedbyGoOgle 


28  THE  BRANCHING  HABITS  OF  BQYPTIAN   COTTON. 

of  the  plant — is  necessary  because  of  tiie  desirability  of  small  plants 
in  ctiitivatioD  and  hairesting. 

Egyptian  cotton  when  planted  late  apparently  develops  more 
numerous  vegetative  branches  than  vhen  planted  early.  Early 
planting  is  therefore  advisable  as  a  means  of  restricting  the  develop- 
ment of  vegetative  branches. 

Abortion  of  early  fruiting  branches  on  both  axis  and  large  limbs 
is  common  in  a  greater  or  less  degree  to  all  stocks  grown  frcMn  im- 
ported  seed.  Even  the  Arizcma  acclimatized  plants  frequently  abort 
their  lowest  fruiting  brandies. 

S<Kne  of  the  selected  acclimatized  types  of  Egyptian  cotttHi  origi- 
nated in  the  United  States  bear  fruiting  Inanches  at  lower  nodes  on 
the  st^n  than  the  stocks  of  imported  Egyptian  cotton.  Selection 
for  low  fruiting  gives  promise  of  being  a  practical  means  of  increas- 
ing earliness  and  yield. 

Of  the  six  Egyptian  varieties  grown  in  Arizona  in  1909  from  im- 
ported seed,  Nubari  most  nearly  les^nbled  the  acclimatized  stodts 
in  putting  out  fruiting  branches  at  comparatively  low  nodes  of  the 
stem. 

A  method  of  recording  branching  habits  of  cotton  by  means  of 
diagrams  has  been  devised.  The  diagrams  show  the  location  of 
branches,  the  development  of  fruiting  branches,  and  the  stature  of 
plants.  Such  diagrams  promise  to  be  of  value  as  records  in  the 
cultural  and  breeding  study  of  cotton.     (See  pp.  16-17.) 

Preliminary  experiments  in  "  topping  "  young  plants  have  resulted 
in  stimulating  the  growth  of  buds  in  the  axils  of  cotyledons. 
Branches  just  below  the  point  where  the  plant  is  topped  make  an 
excessive  vegetative  growth  and  tend  to  assume  an  upright  position 
in  place  of  the  severed  axis.  The  topping  of  nearly  mature  plants 
to  hasten  the  ripening  of  fruit  has  not  yet  been  adequately  tested. 

Egyptian  cott<Hi  plants  grown  on  soil  containing  considerable 
alkali  restrict  the  development  of  limbs  and  reject  their  early  fruit- 
ing branches. 

Differences  in  the  branching  habits  of  the  different  Egyptian 
varieties  grown  from  imported  seed  are  not  sharply  defined  because  of 
the  diversity  within  each  variety  and  hence  can  not  at  present  be 
used  to  distinguish  one  variety  from  anotho*. 
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LETTER  OF  TRANSMITTAL. 


V.  S.  Depabthent  of  Agricxtlture, 

Bureau  op  Plant  Industbt, 

Office  op  the  Chief, 
Washington,  D.  C,  March  8,  WIS. 
Sm:  I  have  the  honor  to  transmit  herewith  and  to  recommend  (or 
publication  as  Bulletin  No.  250  of  the  series  of  this  Bureau  a  manu- 
script entitled  "The  Diseases  of  Ginseng  and  Their  Control,"  by 
Prof.  H.  H.  Whetzel,  Plant  Pathologist,  Cornell  University  Agricul- 
tural Experiment  Station,  and  Collaborator,  Bureau  of  Plant  Indus- 
try, and  Mr.  Joseph  Kosenbaum,  Special  Agent,  Bureau  of  Plant 
Industry. 

Ginseng  culture  is  actively  pursued  in  many  States  and  the  growers 
have  encountered  an  increasing  number  of  diseases  of  late,  thus 
creating  a  marked  need  and  an  active  demand  for  information  on  the 
methods  of  control.  To  meet  this  need  without  duphcation  of  effort 
and  expenditure  the  Bureau  of  Plant  Industry  has  arranged  for 
the  extension  of  the  investigations  in  New  York  to  other  States  and 
for  the  pubhcation  of  the  results  for  general  distribution. 
Respectfully, 

B.  T.  Gallowat, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  AgrieuUnire. 
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THE  DISEASES  OF  GINSENG  AND  THEIR 
CONTROL. 


INTRODUCTION. 

This  bulletin  represents  the  second  attempt  to  bring  together  in 
concise  form  the  knowledge  of  the  diseases  of  the  drug  plant  Panax 
quiJiquifoUum  L„  commonly  known  aa  ginseng.  The  first  publication 
of  this  nature  was  that  by  Van  Hook  '  in  1904.  Since  that  time  there 
has  accumulated  a  considerable  body  of  new  knowledge  relative  to 
the  maladies  of  this  crop,  but  more  or  less  scattered  in  various  bulle- 
tins and  other  publications.  While  further  investigation  of  many 
of  the  diseases  herein  discussed  is  still  needed,  it  is  believed  that  the 
facts  and  conclusions  presented  in  these  pages  represent  our  best 
knowledge  of  these  to  date. 

Before  taking  up  the  discussion  of  specific  diseases  it  seems  desira^- 
ble  to  point  out  some  general  considerations  with  respect  to  this  crop 
which  appear  to  have  special  significance  as  regards  the  diseases 
affecting  it.  Ginseng  has  but  recently  been  brought  under  culti- 
vation in  this  country.  Twenty  years  doubtless  cover  all  attempts 
at  cultivation  of  any  consequence  in  America.  A  closely  related 
species  has  been  cultivated  for  at  least  200  years  in  Chosen  (Korea) 
and  Japan. 

Ginseng  is  a  native  of  the  North  Temperate  Zone,  finding  most 
congenial  conditions  on  woody  hillsides  and  ravines  covered  with 
.  deciduous  trees.  This  habitat  indicates  three  factors  favorable  to 
its  growth,  i.  e.,  shade,  good  soil  drainage,  and  soil  acidity.  The 
ffulure  of  the  grower  to  take  all  these  factors  into  consideration  when 
removing  the  ginseng  from  its  natural  habitat  to  his  gardens  has 
been  primarily  responsible  for  moat  of  his  losses.  The  necessity  of 
shade  was  so  evident  that  pioneer  growers,  almost  without  excep- 
tion, took  the  hint  and  the  shading  of  the  beds  has  gone  far  toward 
perfection  at  the  present  time. 

Not  recognizing  the  tree  roots  of  the  forest  as  important  factors  in 
the  drainage  of  the  forest  soils,  the  grower  has  seldom  made  the  neces- 
sary tile  drainage  in  his  beds,  depending  usually  upon  the  slope  of 
the  land  to  carry  off  excess  rainfall.  A  frequent  result  has  been 
heavy  losses  from  root  rots. 

i  Vta  Hook,  J.  U.  Dlsaxs  of  Qlnamg.  BuUMIn  210,  New  Yoik  <ConKl])  Agrkultuial  Experiment 
StMiini,  1904,  pp.  183-180. 

34372°— Bull.  250—12 2 
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With  little  thought  as  to  the  chemical  character  of  the  forest  soil 
to  which  the  ginseng  roots  are  accustomed  he  has  made  heavy  appli- 
cations of  wood  ashes  or  lime,  bringing  about  an  alkaline  condition 
of  hia  soil  where  an  acid  condition  is  required.  The  result  baa  been 
an  almost  universal  epidemic  of  the  rust  or  fiber-rot  caused  by  a 
fungus  specially  favored  by  an  alkaline  condition  of  the  soil. 

Another  factor  rarely  considered  by  the  grower,  but  one  having  a 
direct  bearing  upon  the  prevalence  of  disease  among  the  plants,  is 
(3x>wding.  In  the  forest  the  plants  occur  singly  or  in  small  colonies 
more  or  less  widely  separated  from  each  other  and  protected  from 
the  contagious  diseases  of  their  neighbors  by  distance,  tree  trunks, 
and  thickets  and  by  the  usual  quiet  air  of  the  heavy  forest  depths. 
When  brought  under  cultivation  they  are  crowded  together,  touch- 
ing each  other  on  every  hand.  The  old  and  diseased  as  well  as  the 
young  and  healthy  roots  are  planted  together  side  by  side.  There 
is  nothing  to  prevent  the  ready  spread  of  the  spores  or  germs  of  any 
disease  from  one  plant  to  another;  hence,  epidemics  of  Altemaria 
blight,  Phytophthora  nuldew,  etc.,  have  occurred.  Observations 
indicate  that  the  cultivation  of  ginseng  in  small  gardens  will  usually 
prove  most  profitable  in  the  long  run,  but  more  space  for  each  plant 
seeins  desirable. 

In  the  following  discission  the  diseases  described  have  been 
grouped  under  four  types  readily  recognized  by  the  grower,  i.  e., 
blights,  wilts,  galls,  and  rots.  No  attention  has  been  paid  to  the  cause 
of  the  disease  in  this  classification.  They  are  for  the  most  part  due 
to  attacks  of  parasitic  fungi.  Nematode  worms  are  responsible  for 
the  gall  disease  reported  and  the  soft-rot  appears  to  b©  due  to  the 
invasion  of  certain  bacteria.  Physiological  derangements  due  to 
drought  and  the  like  appear  to  cause  the  papery  leaf-spot. 

Insect  injuries,  while  occasionally  occurring,  are  of  too  Uttle  im- 
portance to  warrant  description.  Millipedes  and  snails  often  eat  into 
the  roots  of  young  stems  of  the  plants,  but  no  very  effective  means 
of  preventing  this  appears  to  be  known.  Moles  occasionally  cause 
injury  by  loosening  the  soil  so  as  to  cause  a  wilting  of  the  plants  and 
are  behoved  by  some  growers  to  eat  the  roots  at  times.  Traps  ap- 
pear to  be  the  most  effective  means  of  combating  this  pest. 

The  data  presented  on  each  dbease  have  been  arranged  under  the 
four  heads  of  History,  Symptoms,  Cause,  and  Control  as  representing 
those  phases  of  most  direct  interest  to  the  growers.  Only  such  tech- 
nical matter  has  been  introduced  as  ia  deemed  necessary  for  a  clear 
understanding  of  the  other  facts  presented. 
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BPE0I7ZC  DISEASES  OF  aiNSENO. 

BLIGHTS. 


Altemaria  blight  is  the  most  common,  widespread,  and  best  known 
of  the  diseases  of  ginseng.  Nevertheless,  isolated  gardens  here  and 
there  appear  to  have  thus  far  escaped  the  malady,  though  each  grow- 
ing season  brings  reports  of  the  disease  from  new  localities  and  eveiy 
grower  must  expect  sooner  or  later  to  meet  this  enemy  of  his  crop. 
His  success  in  combating  the  disease  will  depend  more  upon  his  accu- 
rate knowledge  of  the  disease  and  the  methods  of  controlling  it  than 
upon  his  peculiar  location,  the  character  of  his  soil,  special  methods 
of  shading,  etc.  Notwithstanding  the  very  general  occurrence  of 
this  blight  in  all  the  ginseng-growing  sections  of  the  country  and  the 
repeated  published  descriptions  of  the  disease,  accompanied  with 
suggestions  for  its  control,  many  growers  appear  to  be  unacquainted 
with  its  symptoms,  the  nature  of  the  fungus  causing  it,  and  the  proper 
use  of  fungicides  in  combating  the  parasite. 

History. — Just  when  the  Altemaria  blight  first  appeared  in  ginseng 
gardens  can  not  be  determined.  Doubtless  it  has  been  present  in 
some  gardens  since  they  were  first  planted.  It  is  certain  that  the 
,  disease  is  a  natural  malady  of  the  wild  ginseng  plant.  The  natural 
antipathy  of  the  grower  in  the  early  days,  of  ^e  cultivation  of  this 
crop  against  admitting  the  presence  of  any  disease  in  his  stock,  which 
was  to  be  sold  largely  for  planting  new  gardens,  doubtless  prevented 
to  some  extent  the  prompt  reporting  of  this  disease  when  it  first 
appeared.  It  does  not  seem  probable,  however,  that  the  disease  was 
very  common  or  destructive  prior  to  1904.  Van  Hook,'  who  first 
studied  the  diseases  of  ginseng,  does  not  mention  this  disease  in  his 
bulletin  pubHshed  in  the  spring  of  1904.  The  Altemaria  leaf-spot 
described  by  him  on  pages  163  to  184  and  shown  in  figures  39  and  40 
is  certainly  not  the  disease  now  commonly  known  as  Altemaria 
blight.  Neither  the  spote  nor  the  fungus  figured  are  the  same  as  the 
disease  described  herein.  Had  the  bUght  been  as  conmion  and  de- 
structive during  1902  and  1903  as  it  has  been  since  that  time  Van 
Hook  would  certainly  have  observed  it  in  some  of  his  travels  about 
the  State  of  New  York.  For  this  reasoi^  the  writers  are  inclined  to 
die  opinion  that  the  very  serious  outbreaks  of  the  disease  in  different 
gardens  in  1904  mark  the  beginning  of  the  history  of  this  blight  as  a 
serious  pest  of  cultivated  ginseng. 

During  succeeding  years  the  Altemaria  blight  has  made  its  appear- 
ance in  gardens  all  over  the  ginseng-growing  regions  of  the  United 
States  and  Canada.    We  have  specimens  and  reports  of  the  ravages 
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of  the  malady  from  aa  far  west  aa  Wisconsin  and  Kansas,  south  to 
Virginia,  the  Carolinas,  and  Tennessee,  east  to  the  Atlantic  Ocean, 
and  north  to  Michigan  and  Canada.  This  ahnost  universal  distribu- 
tion of  the  disease  is  to  be  explained,  in  the  writera'  opinion,  by  the 
fact  that  it  is  a  natural  malady  of  the  wild  plant. 

That  the  fungus  causing  the  disease  has  been  carried  from  garden 
to  garden  by  visitors,  the  spores  clinging  to  their  clothing,  seems 
more  than  probable.  This  would  explain  the  very  general  dissemi- 
nation of  the  parasite  in  a  given  locality  or  region.  It  will,  however, 
hardly  account  for  the  appearance  of  the  disease  in  widely  separated 
regions  or  in  isolated  gardens  far  from  the  main  centers  of  ginseng 
cultivation.  It  would  seem  but  reasonable  to  hold  that  the  fungus 
had  found  its  way  originally  into  each  re^on  or  into  isolated  gardens 
on  the  wild  plants  that  served  as  the  ori^al  stock. 

The  history  of  the  disease  has  been  that  where  once  established  in 
a  garden  its  complete  eradication  is  quite  out  of  the  question.  As 
long  as  thorough  and  systematic  control  measures  are  applied  the 
disease  may  be  held  in  check  and  its  ravages  reduced  to  a  minimum. 
In  some  seasons  weather  conditions  unfavorable  to  the  fungus  may 
serve  to  lead  the  grower  into  the  notion  that  the  disease  has  disap- 
peared. The  recurrence  of  favorable  weather,  however,  soon  disillu- 
sions him,  and  he  finds  his  plants  again  going  down  before  the  on-  ^ 
slaughts  of  the  blight.  The  grower  who  has  had  one  lesson  should 
never  need  another.  The  grower  who  has  never  experienced  a  blight 
epidemic  should  equip  himself  to  meet  it;  otherwise  he  will  eventually 
suffer  the  consequences.     (PI.  I,  fig.  1.) 

While  the  disease  is  certain  to  appear  and  disaster  to  follow  if 
neglected,  it  can  be  controlled.  The  cause  of  the  disease  has  been 
definitely  demonstrated.  A  method  of  control  has  been  worked  out 
and  repeatedly  shown  to  be  effective.  The  wise  grower  will  accept 
proved  facts  and  methods,  will  inform  himself  as  to  the  nature  and 
habits  of  the  blight  fungus,  and  will  not  be  led  astray  by  absurd 
theories  and  superstitious  beliefs  as  to  the  nature  of  the  disease  and 
its  control 

Symptoms. — Contrary  to  the  common  opinion  of  the  growers,  the 
first  symptoms  of  the  disease  are  to  be  observed  on  the  stems  of  the 
plants  (PI.  II,  fig.  1)  instead  of  on  the  leaves  (PL  I,  fig.  2). 

After  the  plants  are  well  up,  a  careful  inspection  of  the  gardens, 
especially  where  the  blight  was 'present  the  year  before,  wUl  often 
reveal  diseased  stems  here  and  there  in  the  beds.  These  show  dark- 
brown  spots  of  some  length  on  one  side,  usually  just  above  the  surface 
of  the  ground.  (PI.  II,  fig.  1.)  Affected  stems  usually  are  not 
numerous  and  unless  especially  sought  will  be  overlooked.  The 
grower  occasionally  discovers  these  diseased  stems,  for  they  sometimes 
^  -"ome  so  seriously  affected  that  they  rot  off  and  break  over.  While 
0  V.iOO'^IC 
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they  aeldom  become  numerous  enough  in  a  garden  to  cause  seriouB 
loss  from  thia  trouble  alone,  tbej  serve  for  the  productioD  of  milUone 
of  the  spores  of  the  fungus  which,  scsittered  through  the  gardens, 
produce  later  the  too  well-known  blighted  leaves  and  tops. 

The  symptoms  of  the  disease  on  the  leaves  are  quite  characteristic 
and  generally  well  known.  Spots  of  varying  size,  usually  half  an  inch 
or  more  in  diameter,  appear  on  the  leaves.  (Fl.  I,  fig.  2.)  At  first 
water  soaked,  they  gradually  dry  out,  leaving  a  light  papery  center 
with  a  rather  broad,  rusty  brown  border.  The  spot  may  gradually 
spread  and,  uniting  with  other  spote,  involve  the  entire  leaflet.  The 
disease  may  also  attack  the  tops  at  the  point  where  the  leaflets  are 
attached  to  the  leafstalks  (PL  III,  fig.  1}  or  where  these  leafstalks 
arise  at  the  top  of  the  stem.  (PI.  II,  fig.  2.)  The  drooping  of  the 
leaflets  from  the  end  of  the  leafstalk  and  the  drooping  of  the  leafstalks 
from  the  top  of  the  stem  are  symptoms  also  characteristic  of  mildew, 
but  are  readily  distinguished  from  that  disease  by  the  velvety  brown 
color  of  the  stem  and  leafstalks  at  the  point  of  attack.  This  velvety 
brown  appearance  of  the  parts  affected  with  the  Altemaria  bhght  is 
due  to  the  multitude  of  spores  of  the  fui^s  covering  the  disease 
lesions. 

The  seed  heads  also  are  commonly  affected.  The  green  half-grovm 
berries  show  brown,  discolored  spots;  the  little  stem  bearing  the 
berry  becomes  brown  and  shrivels  and  the  blasted  berry  falls.  (Fl. 
II,  figs.  3,  4,  and  6.)  This  shelling  of  the  berries,  which  may  occur 
any  time  up  to  ripening,  is  often  a  puzzle  to  the  grower. 

There  is  so  far  no  evidence  that  the  disease  ever  directly  attacks  the 
roots  of  the  plant.  It  is  distinctly  an  aboveground  disease.  It 
affects  the  root  indirectly  by  killing  the  tops  and  thus  stunting  or 
preventing  further  root  growth.  Roots  of  plants  that  have  blighted 
badly  one  season  appear  never  fully  to  recover  from  the  shock,  and 
even  though  their  tops  are  protected  from  the  disease  the  following 
seasons  they  never  compare  favorably  with  plants  of  the  same  age 
which  have  not  suffered  from  the  blight. 

Cause.  -The  blight  is  caused  by  a  fungus  {Altemaria  paruixWiietzel), 
a  minute  parasitic  plant  that  lives  and  grows  within  the  tissues  of 
the  leaves,  stems,  and  berries  of  the  ginseng  plant.  It  pushes  its 
rootUke  mycehum  through  the  leaf  or  stem  tissues  of  the  ginseng, 
killing  the  Uving  substances  of  the  host  and  appropriating  the  foods 
and  juices  thus  made  available.  From  this  mycehum  it  sends  forth, 
to  the  outside,  clusters  of  short,  brown  stalks,  on  the  ends  of  which  are 
produced  the  seedhke  spores  (fig.  1),  singly  or  in  short  chains  of  two 
or  more.  Both  the  mycehum  and  the  spores  are  very  minute  and 
can  be  distinguished  only  by  the  aid  of  a  microscope.  The  spores 
are  dark  brown  in  color,  with  cross  waUs  in  both  directions  dividing 
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them  into  a  number  of  small  chambera  or  cells.  Each  cell  of  the 
spore  is  capable  of  germination,  sending  forth,  when  placed  for  aa 
hour  or  so  in  water,  a  long  sprout  or  germ  tube  (fig.  2).  These  germ 
tubes,  if  the  spores  be  on  a  ginseng  leaf 
or  stem,  penetrate  the  epidermis  of  the 
host  and  push  throu^  the  tissues  within, 
branching  and  forming  the  mycelium 
above  described.  It  is  only  into  the  gin- 
seng plant,  however,  that  tlus  germ  tube 
is  able  to  penetrate  and  develop,  and  this 
fungus  is  therefore  never  found  causing 
a  blight  of  other  plants. 

Altemaria  panax  is  able  to  live  as  a 
parasite  only  upon  the  ginseng  plant,  and 
the  very  common  opinion  among  growers 
that  this  fungus  lives  on  weeds,  potatoes, 
etc.,  and  spreads  from  these  to  the  gin- 
seng is  without  any  foundation  in  fact, 
so  far  as  known.  That  this  fungus  is  the 
genuine  and  only  cause  of  the  disease  has 
been  repeatedly  proved  by  inoculations,  that  is,  by  placing  spores  of 
the  Altemaria  on  the  leaves  and  stems  of  healthy  plants.  The  dis- 
ease invariably  appears  in  4  to  10  days.  That  this  fungus  will  not 
affect  the  potato,  for  example,  has  been 
shown  by  repeated  failures  to  produce  dis- 
eased spots  by  inoculating  healthy  potato 
leaves  with  the  spores  of  the  fungus. 

The  manner  in  which  the  spores  of  the 
fungus  first  find  their  way  into  the  gar- 
dens varies  in  different  cases.  Often  the 
parasite  doubtless  has  been  brought  in 
with  wild  plants  from  the  woods,  as  it 
has  been  observed  on  ginseng  plants  in 
the  woods.  Sometimes  it  seems  quite 
certain  that  the  spores  have  been  carried 
from  diseased  gardens  to  healthy  ones  on 
the  clothes  of  persons  visiting  the  gar- 
dens. That  the  fungus  may  be  introduced 
with  seed  into  a  new  garden  is  possible, 
but  judging  from  careful  observations  ex- 
ten<iing  over  several  years  tliis  is,  to  say 
the  least,  not  at  all  common.  We  have 
never  observed  a  single  case  of  blight  that  could  in  any  way  be  attrib- 
uteil  to  diseased  seed.  Furthermore,  the  disease  is  not  at  all  common 
on  seedlings,  attacking  them  only  under  favorable  conditions,  when 
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there  is  an  epidemic  of  the  disease  in  older  plants  in  adjoining  beds. 
Other  diseases  of  the  seedlings  are  frequently  confused  with  hlight. 

Having  once  been  introduced  into  the  gardens  the  seasonal  habitB 
of  the  parasite  are  as  follows:  The  fungus  passes  the  winter  in  old, 
dead,  diseased  stems  of  the  previous  season,  the  mycelium  remaining 
alive  but  dormsjit  in  these  old  stems,  much  as  the  roots  of  the  ginseng 
lie  dormant  in  the  soil.  In  the  spring,  when  conditions  become  more 
favorable  for  the  growth  of  the  dormant  ginseng  roots  and  they  begin 
to  send  up  their  stalks,  the  mycelium  in  the  old  stems  also  starts 
into  growth,  sending  up  new  spore  stalks  on  which  a  new  crop  of 
spores  is  quickly  produced.  We  have  observed  this  production  of 
spores  and  have  produced  the  disease  in  healthy  plants  by  inoculation 
with  them.  It  is  quite  possible  that  under  favorable  conditions  the 
spores  produced  in  the  summer  or  fall  may  also  pass  the  winter  in  a 
viable  condition.  They  have  been  freely  germinated  when  placed  in 
water  after  having  been  kept  dry  in  the  laboratory  for  over  three 
months.  On  the  other  hand,  on  the  soil  in  the  beds  most  of  the 
spores  produced  through  the  suomier  probably  germinate  and  die 
before  winter.  The  new  crop  of  spores  produced  from  the  myceUum 
in  the  old  stems  in  the  spring  is  doubtless  the  chief  source  of  the  first 
or  primary  infections. 

The  primary"  infections  appear,  as  already  described,  on  growing 
stems  just  above  the  surface  of  the  ground.  It  is  common  to  find  a 
diseased  stalk  with  the  old  stem  still  standing  up  beside  it  or  lying 
at  its  base.  It  has  been  found  easy  to  infect  the  new  stalk  as  it  comes 
through  the  ground  with  spores  produced  on  the  old  stems.  The 
fungus  grows  rather  slowly  on  the  stalk,  so  that  the  tops  are  usually 
well  expanded  before  the  spot  has  reached  a  size  sufficient  to  attract 
attention.  These  spots  on  the  stalk  soon  become  covered  with  a 
velvety  brown  coat  of  spores,  which  are  produped  from  the  ends  of 
the  spore  stalks  that  grow  out  from  the  mycehum  in  the  diseased 
tissues.  When  these  spores  are  ripe  they  break  away  from  the  spore 
stalks  very  readily  and  are  carried  through  the  garden  by  the  slightest 
breeze.  In  this  way  they  reach  the  leaves,  falling  upon  the  upper 
surface  or  into  the  crotches  formed  by  the  base  of  the  leaflets  or  by 
the  leaf  stems  at  the  top  of  the  stalk.  Here  they  he  inactive  imtil  a 
rain  or  heavy  dew  ensues.  They  then  germinate  and  infect  the  leaf 
or  leaf  stems,  as  already  de^ribed.  Another  crop  of  spores  is  now 
formed,  especially  on  the  diseased  leaf  stems.  Spores  are  not  usually 
produced  abundantly  on  the  spots  on  the  leaves.  This  second  crop 
of  spores  serves  to  infect  the  seed  heads,  causing  the  shelling  of  the 
berries.  Spores  are  usually  produced  in  great  numbers  on  the  dis- 
eased seed  stalks  and  shriveled  berries. 

Many  parasitic  fungi  pass  the  winter  by  means  of  a  different  kind 
of  spore  than  that  which  is  produced  to  soread  the  parasite  through 
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the  sunimer.  This. does  not  appear  to  be  the  habit  of  Altemaria 
panax,  at  least  we  have  thus  far  oever  observed  any  winter  spore  form. 
The  fungus  apparently  passes  the  winter  as  hibernating  mycelium  in 
the  old,  dead,  diseased  stems.  The  fungus  is  thus  accounted  for 
throughout  the  year.  With  these  facts  before  us  it  should  now  be 
less  difEcult  to  understand  its  sudden  appearance  in  the  ginseng  gar- 
den and  the  relation  of  weather,  etc.,  to  epidemics  of  the  disease. 

Ecology  of  the  disease. — By  ecology  is  here  meant  the  relation  of 
weather,  location,  shade,  soil,  mulch,  etc.,  to  the  appearance  and 
severity  of  the  disease.  It  is  a  too  common  behef  of  growers  that 
weather,  soil,  or  some  improper  fertilizer  is  the  direct  cause  of  diseases 
in  their. crops.  This  is  seldom  true,  certainly  not  in  the  case  of 
Altemaria  blight.  These  external  factors,  especially  the  weather, 
do  influence  to  a  marked  extent  the  severity  of  the  malady.  The 
spores  of  the  fungus  not  only  require  moisture  in  which  to  germinate,  . 
but  that  moisture  must  continue  long  enough  on  the  leaves  or  stems 
so  that  the  tender  germ  tubes  may  have  time  to  penetrate  the  host 
plapt  and  become  established  as  mycelium  in  the  tissues. 

Just  how  much  time  is  ordinarily  required  for  this  growth  is  not 
known,  but  experiments  indicate  that  probably  not  less  than  24  hours 
of  cloudy,  rainy  weather  or  heavy  dew  are  necessary.  It  requires 
from  four  to  nine  days  for  the  diseased  spots  to  make  their  appear 
ance  after  infection.  Cloudy,  rainy  weather  is  favorable  to  the  rapid 
development  of  the  spots  aiter  the  fungus  is  'established  within  the 
tissues.  Heavy  showers  of  short  duration  followed  by  bright  sunny 
weather  are  not  especially  favorable  to  the  blight.  It  is  the  cloudy, 
rainy  periods  continuing  for  a  day  or  so  that  favor  an  epidemic  of 
tliis  disease. 

The  relation  of  temperature  to  the  development  of  the  disease  has 
not  been  worked  out.  Growers  generally  hold  that  hot  weather 
brings  blight.  It  is  true  tliat  the  malady  seems  to  develop  most 
destructively  during  the  hot  months  of  July  and  August,  but  only 
when  there  is  sufficient  moisture.  The  seasons  of  1907,  1908,  and 
1909  were  generally  hot  and  dry,  and  except  in  locahties  where  there 
was  a  rainy  period  Altemaria  blight  caused  relatively  little  loss. 
As  is  the  case  with  many  other  parasitic  fungi,  it  is  quite  possible  that 
a  drop  in  temperature  accompanying  a  rainy  period  during  the  hot 
season  is  favorable  to  infection  by  Altemaria  panax. 

There  has  been  much  discussion  by  growers  as  to  the  relation  of 
different  types  and  amounts  of  shading  to  the  blight.  By  some  the 
question  of  mulch  has  been  regarded  as  a  controlling  factor.  We  must 
confess  that  none  of  these  tlieories  appear  to  have  any  basis  in  fact. 
Our  observations  extending  over  a  period  of  six  years  and  a  careful 
consideration  of  ti\e  data  presented  by  growers  convince  us  that 
shade  and  mulch  have  very  little  to  do  with  the  appearance  and 
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severity  ot  this  disease  in  a  garden.  Location  may  play  some  part, 
though  much  less  than  is  usually  attributed  to  it.  A  garden  so  sit< 
uftted  as  to  have  good  air  drainage  or  ventilation  may  escape  the 
disease  to  some  extent,  or  occasionally,  because  the  plants  dry  off 
more  quickly,  but  the  grower  who  depends  upon  his  location  instead 
of  his  sprayer  for  the  control  of  the  blight  is  doomed  to  lose  sooner  or 
later.  The  type  of  soil  or  kind  of  fertilizer  used  appears  to  be  unim- 
portant  in  regard  to  their  relation  to  this  disease. 

Any  of  these  factors— heat,  shade,  mulch,  soil,  fertilizer,  etc. — 
is  apt  to  be  hit  upon  by  the  grower  as  a  source  of  his  misfortune 
when  disease  takes  his  crop,  because  of  his  lack  of  knowledge  of  the 
true  nature  of  the  malady,  ito  causal  organism,  and  the  relation  of 
external  conditions  to  its  development.  Two  factors  appear  to  be 
of  prime  importance  in  the  case  of  this  disease:  (1)  The  presence  of 
tiie  causal  oi^anism  (AUemaria  panax)  and  (2)  the  proper  condi- 
tions as  to  moisture  for  its  development. 

Control. — While  very  satisfactory  progress  has  been  made  in  the 
control  of  this  malady,  there  still  remains  much  to  be  done  in  work- 
ing out  the  details  and  perfectii^  the  methods  and  means  now  em- 
ployed for  combating  it. 

The  various  means  now  employed  in  the  control  of  the  Altemaria 
blight  are  based  upon  one  of  three  of  the  fundamental  principles  of 
plant-disease  control  and  may  be  discussed  as  follows : 

In  most  cases  it  is  now  too  late  to  take  measures  to  prevent  the 
introduction  of  the  fungus  into  the  garden.  It  has  already  become 
established.  In  some  gardens,  more  or  less  isolated,  the  disease  has 
not  yet  appeared.  In  view  of  the  strong  probability  that  spores  of 
the  fungus  are  frequently  carried  from  diseased  gardens  on  the  cloth- 
ing of  visitors  it  is  highly  important  that  growers  having  gardens 
that  have  never  shown  blight  should  exercise  the  greatest  care  in 
admitting  persons  to  their  inclosures.  Neither  the  owner,  workmen, 
or  visitors  should  enter  the  garden  in  clothing,  shoes  included,  which 
has  recently  been  worn  in  gardens  affected  with  the  disease.  Since 
the  spores  of  the  parasite  retain  their  vitality  for  a  long  period,  thor- 
ough brushing  or  even  sterilization  of  the  clothing  ^ter  a  visit  to 
a  disease-infested  garden  is  imperative.  The  introduction  of  the 
fungus  into  new  plantings  with  seed  or  roots  is  possible,  but  the 
evidence  at  hand  indicates  that  this  is  not  frequent. 

^ce  the  fungus  is  a  natural  enemy  of  the  wild  ginseng  plant  it 
may  be  easily  introduced  on  diseased  plants  transplanted  (top  and 
all)  from  the  woods.  From  the  nature  of  the  parasite  it  seems  very 
probable  that  the  fungus,  if  introduced  with  seed  or  roots,  will  be 
in  bits  of  diseased  stems  or  leaves  mixed  with  the  soil  in  which  roots 
or  seed  are  packed.  Such  soil  should  be  so  disposed  of  aa  to  prevent 
its  introduction  into  the  new  gardens.  To  guard  against  possibl' 
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spores  or  bita  of  infected  sterna  getting  into  the  soil  with  seed  or 
roots,  these  may  be  dipped  before  planting  for  10  or  15  minutes  in 
a  formalin  solution,  2  parts  in  100  parts  of  water.  It  must  not  be 
expected,  however,  that  such  measures  will  absolutely  insure  against 
the  appearance  of  the  fungus,  and  ,the  ease  with  wliich  it  is  carried 
from  garden  to  garden  makes  certain  its  introduction  sooner  or  later 
into  even  the  most  carefully  guarded  plantings.  Other  measures, 
which  will  be  described  later,  must  also  be  employed  if  losses  from 
this  pest  are  to  be  avoided. 

The  eradication  of  the  fungus  after  it  once  becomes  established 
in  the  garden  is  practically  impossible.  Sanitary  measures,  such  as 
tlie  removal  and  destruction  of  the  diseased  tops,  the  burning  over 
of  the  beds  in  autumn,  or  the  spraying  of  the  surface  with  a  strong 
copper  sulphate  solution  will  doubtless  materially  assist  in  holding 
the  fungus  in  check.  They  alone  can  not  be  relied  upon  to  prevent 
losses  when  conditions  favorable  to  the  parasite  occur.  Of  the 
various  sanitary  measures  thus  employed,  that  of  covering  the  beds 
with  a  layer  of  dry  straw  after  the  tops  die  down,  and  burning,  is 
especially  recommended.  Where  this  is  not  feasible  for  any  reason 
a  copper  sulphate  solution  (not  Bordeaux  mixture),  1  pound  to  5 
or  10  gallons  of  water,  may  be  applied  after  the  tops  and  mulch  are 
removed.  Enough  should  be  applied  to  wet  the  soil  to  the  depth  of 
half  an  inch. 

Protection  of  the  plants  from  infection  by  the  Altemaria  fungus 
offers  the  most  satisfactory  means  of  controlling  the  malady.  Proper 
location,  so  as  to  afford  good  ventilation,  setting  the  plants  farther 
apart,  etc.,  all  conduce  to  the  rapid  evaporation  of  moisture,  and 
tliis,  to  a  degree,  protects  the  plants  from  infection,  since  the  spores 
require  continuous  moisture  for  several  hours  to  insure  germination 
and  the  penetration  of  the  host.  These  means  are  of  relatively  little 
value  during  a  rainy  period  continuing  for  several  days.  By  far  th© 
most  efficient  way  of  protecting  the  plants  and  thus  controUing  the 
disease  is  the  practice  of  spraying,  success  in  which  depends  upon 
strict  adherence  to  the  following  rules: 

(1)  The  spray  mixture  to  be  used  must  have  proved  its  fungicidal 
efficiency  against  the  spores  of  the  fungus.  Bordeaux  mixture  of 
the  3-3-50  formula  has  been  proved  both  by  careful  laboratory  tests 
and  on  the  plants  to  be  entirely  effective  against  the  parasite.  The 
addition  of  Paris  green  or  arsenate  of  lead  is  not  necessary. 

(2)  The  fungicide  must  not  cause  tlie  burning  of  the  plants  when 
thoroughly  applied  at  the  effective  dilution.  A  10-10-50  mixture 
may  be  safely  apphed,  but  It  is  entirely  unnecessary,  since  the  3-3-50 
formula  has  been  shown  to  prevent  the  germination  of  the  Altemaria 
spores , 
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Fia.  1  .—Leaf-Spot  of  Phvtopmthora  Mildew  on  a  Ginseng  Leaf.  (Compare  with 
Alternaria  Leap-Spot,  Pl  I,  Fiq.  2.)  Fia.  2,— Root-Rot  Lesion  Caused  ar 
Phytopmthora  Mildew,    Fio.  3.— Papery  Leaf-Spot. 


Fios.  4,  5,  and  6,— Ginbeng  Plants,  Showino  Achostalaqmus  WiLKIQIc 
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(3)  The  fungicide  must  be  thoroughly  apphed.  All  parts  of  the 
plants  susceptible  to  infection — «tems,  leaves,  and  seed  heads — must 
be  covered  and  kept  so.  The  development  of  the  berries  after  blos- 
soming exposes  new  surfaces  not  covered  by  earlier  appUcationSj  and 
special  spraying  of  the  seed  heads  to  prevent  blasting  and  shelling 
of  the  berries  is  desirable.  Since  the  first  infections  occur  on  the 
stems,  it  is  desirable  to  spray  very  frequently  when  the  plants  are 
coming  up  and  expanding.  The  fact  that  the  plants  in  a  given  bed 
do  not  all  come  up  at  the  same  time  makes  frequent  sprayings  at 
this  time  highly  desirable. 

(4)  Spraying  should  be  done  just  before  rainy  periods,  not  after. 
The  spores  of  the  Altemaria  fungus  germinate  only  in  water.  The 
fungicide  must  be  present  on  the  plants  when  the  condition  favorable 
to  the  germination  of  the  spores  arrives.  Once  the  fungus  has  estab- 
lished itself  witliin  the  tissues  of  the  ginseng  neither  the  Bordeaux 
mixture  nor  any  other  fungicide  can  reach  and  destroy  it.  The  time 
required  for  the  diseased  spots  to  appear  after  infection  is  from  four 
days  to  a  week.  If  the  fungicide  be  apphed  directly  after  a  rain  in 
order  that  it  may  not  wash  off,  infection  will  already  have  taken 
place  and  the  spots  will  appear  some  days  later  in  the  leaves  now 
coated  with  the  poison.  Spraying  has  often  been  condemned  on 
account  of  such  untimely  apphcation.  For  further  data  on  spraying, 
the  preparation  of  Bordeaux  mixture,  etc.,  see  pages  37  to  40. 

PHVTOPHTHORA    MILDEn. 

History. — Phytophthora  mildew  is  a  destructive  disease  of  ginseng 
in  Japan,  where  it  was  first  reported  by  Hanai '  in  1900,  though 
Hori,*  who  first  studied  the  disease  and  the  fungus  which  causes 
it  in  1904,  states  that  it  has  long  been  known  to  Japanese  ginseng 
growers.  A  year  later,  in  the  spring  of  1905,  Van  Hook'  received 
specimens  of  the  disease  from  growers  in  Ohio  and  New  York,  Nearly 
every  season  since,  the  disease  has  been  observed  in  gardens  here  and 
there  in  New  York,  Ohio,  Pennsylvania,  etc.  In  1909  it  was  very 
destructive  in  some  beds  in  a  garden  in  New  York,  at  least  20  per 
cent  of  the  plants  being  destroyed,  stem  and  root.  As  yet  the 
d^ease  has  not  become  generally  destructive  in  this  country,  but 
its  general  occurrence  in  ginseng  gardens  in  many  States  indicates 
that  at  any  time,  under  conditions  especially  favorable  to  it,  it  may 
develop  as  destructively  here  as  in  Japan.    Hori  *  reports  a  loss  of 

I  Hand,  I.  On  the  Culture  and  Curing  of  the  Idtomo  Olnaeng.  Rf  port.  Central  Agrkultunil  Kxp«ti- 
mcDt  etatloii,  ToL  B,  1300,  pp.  2^-28.   (In  lapaoew.) 

>Hori,  H.  A  Dise&se  of  the  Jafaaex  QlaseDg  Caused  by  Phytopbthors  Caclorum  (Coo.  «t  L«b.) 
SchrOt.  BuUethi,  ImperiiJ  Central  Agrlcultuial  Experiment  Station,  Japan,  vtA.  1, 1907,  pp.  tS»-lfl2.  (In 
EndUh.) 

o  rbylophlhora.    Special  Crops,  n.a.,\-aL  6,  im»,  p.  M. 
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(25,000  from  this  disease  in  one  province  of  Japan  in  the  spring  of 
1904.  It  appears  to  have  been  quite  destructive  in  many  gardens 
in  Michigan  in  1911.  Our  observations  indicate  that  the  disease  is 
on  the  increase  in  the  ginseng  gardens  of  this  country.  The  same 
disease  affects  forest-tree  seedlings,  having  long  been  known  as  a 
serious  pest  in  the  seedhng  nurseries  in  Germany  and  in  this  country. 
It  is  very  probable  that  the  fungus  causing  this  disease  haa  been 
brought  into  the  ginseng  gardens  on  wild  roots  or  in  leaf  mold  from 
the  woods. 

Symptoms. — ^The  symptoms  of  mildew,  while  in  a  way  quite  eharao- 
teristic,  are  apt  to  be  easily  confused  by  the  grower  with  those  of  the 
Altemaria  blight.  The  most  common  sign  of  the  malady  is  the 
drooping  of  the  leaflets  of  one  of  the  leaves  from  the  end  of  the  petiole. 
(PL  III,  fig.  2.)  It  is  because  of  this  symptom  that  the  disease  is 
known  among  Japanese  growers  as  "Koshi-ore"  (bending  at  the 
loins)  or  "Koshi-nae"  (pu'alysis  of  the  loins).  An  almost  equally 
striking  effect  of  the  disease  is  the  killing  of  the  bases  of  the  leafstalks 
where  they  join  the  stem,  causing  the  leaves  to  droop  and  hang  dead 
about  the  stem.  Both  these  types  of  lesion  may  be  produced  by  the 
Altemaria  blight  fungus,  in  which  case,  however,  the  diseased  parts 
are  covered  by  a  brown  felt  of  spores.  (See  page  11.)  The  mildew 
lesions  may  at  first  show  an  almost  indiscernible  silvery  white  coating 
of  the  spores  of  the  causal  fungus,  but  this  soon  disappears  and  the 
surface  of  the  diseased  parts  becomes  soft  and  slimy,  especially  if 
wet  weather  continues.  The  affected  portions  of  the  stem  taid  leaf- 
stalks have  a  water-soaked  appearance,  strikingly  different  from  the 
,  dry,  brown  canker  effect  of  the  Altemaria  blight.  The  mildew  also 
produces  large  spots  on  the  leaves  (PI.  IV,  fig.  1),  similar  in  form  and 
size  to  those  of  the  Altemuia  blight,  but  strikingly  different  in  color. 
At  first  these  spots  appear  dark  green  and  water  soaked,  quite  like 
those  of  the  blight  in  the  early  stages,  but  soon  the  center  of  the  spot 
becomes  white,  the  margins  remaining  a  dark  water-soaked  green. 
There  is  no  rusty  brown  discoloration  of  the  mai^ns  of  the  spots  as 
m  the  blight.  (Compare  PI.  I,  fig.  2,  and  PI.  IV,  fig.  1.)  If  cloudy, 
rainy  weather  continues,  the  disease  extends  rapidly  down  the  stem 
and  involves  the  root,  causing  it  to  rot.  (PI.  IV,  fig.  2.)  Observa- 
tions in  the  gardens  show  that  the  roots  of  plants,  the  tops  of  which 
are  killed  by  the  mildew,  invariably  rot  unless  promptly  removed  and 
dried.  The  Pliytophthora  mildew  is  thus  seen  to  be  one  of  the  few 
diseases  of  ginseng  which  directly  affect  both  tops  and  roots.  The 
white-rot,  described  later,  is  another. 

Cause. — The  mildew  is  caused  by  Phytopkthora  eadorum  (Con.  and 
Leb.)  Schrot.,  a  fungus  very  similar  to  but  not  the  same  as  ihe  one 
causing  tlie  late-blight  of  potatoes.  Conidla,  or  short-lived  spores, 
are  produced  in  great  abundance  in  the  spring  on  the  affected  stems 
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of  the  first  ptante  to  be  attacked  and  are  carried  to  healthy  plants 
by  the  wind,  splaahing  nundrops,  and  possibly  also  by  insects.  Thus, 
the  funguB  spreads  through  the  beds  from  plant  to  plant. 

The  chief  poiqts  of  attack  are  where  the  leaflets  are  attached  to  the 
leafstalk  and  where  the  leafstalks  are  attached  to  the  main  stem.  la 
these  crotches  water  is  retained  for  a  longer  time  than  elsewhere  on 
the  plant,  thus  affording  better  conditions  for  the  germination  of 
tlie  conidia  of  the  fungus.  As  the  stem  dies  there  is  formed  within 
it  great  numbers  of  microscopic  resting  spores,  or  oospores,  which 
pass  the  winter  in  a  dormant  condition,  germinating  in  the  spring  and 
forpiing  conidia  which  are  carried  to  some  of  the  ginseng  plants  as 
they  come  up,  thus  startii^  the  disease  anew.  The  injury  to  the 
plant  is  affected  by  the  rootlike  mycelium  of  the  fungus,  which  spreads 
through  the  tissues  of  stem,  leaf,  and  root,  secreting  a  poison  that 
kills  the  plant  tissues,  thus  proTiding  nomnshment  for  the  growth  and 
development  of  the  parasite. 

Control. — It  has  been  shown  by  experiments  both  in  Japan  and  in 
Hub  country  that  the  nuldew  is  readily  controlled  by  sprayipg  the 
jklants  with  Bordeaux  mixture.  To  be  effective  the  fungicide  must 
be  applied  very  early,  while  the  plants  are  coming  up.  The  disease 
seems  to  be  checked  by  the  warm,  dry  weather  of  summer.  It  is  dis- 
tinctly an  early-spring  disease.  Care  must  be  exercised  in  early 
spraying,  as  there  is  danger  of  injury  from  spray  mixtures  applied 
just  before  frosts.  (See  page  39.)  Bordeaux  mixture  of  the  strength 
used  for  Altemaria  blight,  about  3-3-50,  will  control  this  disease. 
Much  may  be  done  toward  eradicating  the  mildew  from  the  gardens 
by  the  prompt  removal  of  diseased  plants  from  the  beds,  for,  as 
already  pointed  out,  it  is  in  these  diseased  stems  that  the  oospores 
of  the  fungus  pass  the  winter,  The  roots  should  be  dug  and  dried 
before  the  fungus  has  time  to  work  down  the  stem  and  rot  them. 


Hisiory, — ^Reed  *  reports  Vermicularia  stem  onthrocnose  as  the 
first  disease  to  make  its  appearance  in  the  spring  in  the  ginseng  gar- 
dens of  Missouri,  usually  appearing  about  30  days  after  the  plants 
are  up.  What  appears  to  be  the  same  disease  has  been  found  on 
plants  received  from  Tennessee  and  Virginia.  It  is  not  regarded  as 
directly  very  destructive.  Many  plants  are  attacked  but  few  killed, 
the  greatest  loss  being  in  the  destruction  of  the  seed  crop.  The 
lesions  are  said  also  to  afford  entrance  for  a  wilt  fungus. 

Symptoms. — The  symptoms  of  this  anthracnose,  according  to  Keed, 
are  the  appearance  of  numerous  block  scars  on  the  stems  of  the  plants. 
These  spots  gradually  spread,  sometimes  encircling  the  stems.    The 
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first  indication  of  the  malady  b  the  turning  brown  of  one  leaflet  after 
another,  the  disease  spreading  from  these  down  the  petiole  to  the 
main  stalk.  In  some  cases  the  lesion  encircles  the  stem,  causing  it 
to  break  over.  The  lesions  are  covered  with  the  minute  black  pimple- 
hke  fruit  bodies  of  the  fungus. 

Cause. — The  fungus  Vermiculana  dematium,  (Pers.)  Fr,  is  re- 
garded by  Reed  aa  the  cause  of  this  disease.  Our  own  observations 
in  New  York  and  other' Northern  States  indicate  that  it  is  only  a 
saprophyte,  usually  appearing  on  stems  late  in  the  season  after  they 
have  been  injured  or  killed  from  some  other  cause.  The  fun^s  is 
very  common  on  stems  killed  by  the  Altemaria  blight.  Specimens 
of  plants  affected  with  this  disease  from  Missouri  and  examined  by  us 
have  always  shown  the  presence  of  the  Altemaria-blight  fungus. 
This,  together  with  the  fact  tliat  Reed  reports  no  inoculation  experi- 
ments with  the  Vermicularia,  indicates  that  he  may  have  overlooked 
the  true  cause  of  the  malady  which  he  had  under  observation, 

CoTitrol. — The  disease  was  found  to  be  readily  con  trolled  by  spraying 
with  Bordeaux  mixture  early,  about  three  weeks  after  the  plants 
came  up,  repeating  this  every  three  weeks  until  August  1,  The 
removal  and  destruction  of  diseased  stalks  in  the  autumn  are  also  to 
be  reconunended.  In  short,  the  methods  of  control  already  pre- 
scribed for  the  Altemaria  blight  will  be  found  effective  against  this 


History, — ^Festalozzia  leaf  anthracnose  has  been  reported  only  from 
Missouri  by  Reed  '  in  1905.  It  is  said  to  be  Very  destructive  to  yoimg 
plants  in  that  State.  So  far  it  has  never  been  recognized  in  other 
ginseng-growing  sections. 

Symptoms. — This  anthracnose  attacks  the  base  of  the  leaves  and 
flower  stalks, 'covering  them  with  a  black  velvety  growth  and  causing 
them  to  die  and  fall.  These  symptoms  are  very  similar  to  those  of 
the  Altemaria  blight  when  it  attacks  these  parts  of  the  plant. 

Cause. — Heed  found  the  fungus  Pestalozeia  funerea  Desm.  asso- 
ciated with  these  lesions  and  concluded  that  the  fungus  is  parasitic 
and  the  cause  of  the  disease. 

ContTol. — Spraying  with  Bordeaux  mixture  is  said  to  control  the 
malady. 

FAPBRT  LBAV-SPOT. 

History. — ^Papery  leaf-spot  is  observed  more  or  less  commonly 
every  year,  especially  in  dry  seasons.  During  the  past  three  years, 
which  have  been  exceptionally  dry  in  many  sections,  growers  have 
Bent  in  many  specimens  of  plants  affected  with  the  papery  leaf-spot. 
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The  disease  has  aeldom  been  veiy  destructive,  usually  only  a  few 
plants  in  tertftin  places  in  the  garden  showing  the  trouble. 

Symptoms. — The  spots  characteristic  of  this  disease  appear  either 
between  the  veins  or  along  the  margins  of  the  leaflet.  At  fiiat  small 
and  circular,  they  rapidly  enlarge  and,  coalescing  with  other  spots, 
form  large  oblong  or  irr^ular-shaped  areas  (PI.  IV,  fig.  3)  of  a  papery 
texture,  white  or  transparent,  often  with  a  yellowish  tint.  The  last 
portion  of  the  leaf  to  turn  papery  is  that  along  the  large  veins  and 
midrib  which,  retaining  the  green  color  for  a  long  time,  stands  out  in 
sharp  contrast  to  the  papery  white  areas.  Growers  often  mistake 
the  papery  leaf-spot  for  the  Altemaria  blight,  but  the  diseases  are 
quite  readily  distinguished,  as  the  spots  of  the  former  lack  the  rusty 
brown  border  of  the  latter. 

Cause. — Bordeaux  mixture  is  frequently  held  by  growers  to  be 
responsible  for  this  injury  to  the  leaves,  but  the  disease  is  equally 
conmion  in  unsprayed  gardens.  Our  observations  indicate  that  this 
spotting  of  the  leaves  results  from  an  insufficient  supply  of  water  to 
the  leaf  tissues.  The  margins  of  the  leaves  and  the  areas  between 
the  main  veins,  being  farthest  from  the  water  supply,  are  the  first  to 
suffer.  As  the  tissues  in  these  regions  are  gradually  deprived  of 
water  the  leaf  green  disappears  and  the  tissues  die  and  dry  out,  form- 
ing the  spots  characteristic  of  the  disease.  Of  the  various  external 
factors  which  may  bring  about  this  lack  of  water  supply,  the  following 
appear  to  be  the  most  important:  (1)  Lack  of  rainfall  (drought),  the 
soil  becoming  so  dry  that  the  roots  are  unable  to  obtain  sufficient 
moisture  tosupplytheleaf  surface  exposed;  (2)  the  presence  in  the  beds 
of  large  tree  roots,  which  exhaust  the  water  supply  to  such  an  extent 
as  to  leave  an  insufficient  amount  for  the  ginseng;  (3)  insufficient 
shade,  especially  along  the  sides  of  the  shack,  permitting  an  abnormal 
drying  out  of  the  soil  where  thus  exposed;  (4)  lack  of  fine  feeiUng 
rootlets  with  their  water-absorbing  root  hairs,  due  to  attacks  of 
fiber-rot  or  other  diseases  which  destroy  the  rootlets.  Under  such 
conditions  the  papery  leaf-spot  may  appear  on  plants  in  soil  evidently 
having  a  sufficient  water  supply,  but  the  roots  being  unable  to  absorb 
it  the  plant  suffers  exactly  as  though  it  was  not  present. 

Control. — ^The  measures  to  be  suggested  for  the  control  of  this 
disease  are  such  as  will  correct  the  conditions  which  have  ^ven  rise 
,  to  the  injury.  These  must  first  be  detetmined  in  each  case.  Tile 
drainage  will  tend  to  equalize  the  moisture  supply  and  protect  the 
plants  in  dry  seasons.  Ginseng  should  not  be  planted  in  the  region 
of  large  tree  roots,  i.  e.,  in  the  feeding  area  of  such  roots.  Provision 
should  be  made  for  the  irrigation  of  the  beds  in  excessively  dry 
seasons.  Injury  to  the  absorbing  rootlets  should  be  prevented  by 
proper  treatment  of  the  soil  and  roots  where  fiber-rot  occurs.  (See 
p.  31.) 
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INJVBT  CA0BBD   BY  COLD   POLLOWIHO   THE   USE   OP  BORDEAUX    KIZTUBB. 

History. — ^This  injury  was  first  observed  by  Wlietzel  •  ia  New 
York  during  May  and  June,  1907.  It  was  al80  reported  during  that 
spring  from  other  States.  Nine  gardens  were  personally  visited  and 
the  disease  found  to  be  quite  destructive.  One  garden  showed  20 
per  cent  of  the  plants  badly  injured  or  killed;  another  30  per  cent. 
Reports  from  growers  indicated  losses  ranging  from  a  few  plants  in 
exposed  places  up  to  50  per  cent  in  some  cases.  Similar  injury  has 
been  occasionally  reported  mnce  that  season,  but  it  has  never  been 
serious. 

Symptoms. — In  all  cases  the  injured  plants  appeared  to  have  been 
affected  shortly  after  they  came  through  the  soil.  ^  Fully  expanded 
plants  suffered  but  little.  The  injured  portions  of  the  plants  appeared 
as  though  they  had  been  dipped  in  scalding  water.  Some  plants 
were  killed  back  entirely  to  the  ground.  These  had  on  a  wet  morning 
a  dark-green  waters-soaked  appearance  and  soon  became  soft,  slimy, 
and  rotten.  When  dry,  the  leaves  became  papery  and  brittle, 
crumbling  readily  between  the  fingers.  In  m^ny  cases  the  leaves 
alone  suffered,  the  margins  being  burned  a^d  blackened.  As  the 
uninjured  leaf  tissue  along  the  midribs  grew  and  expanded,  the 
leaves  unfolded  imperfectly,  being  tucked  and  wiinkled,  with  dead 
margins. 

Where  the  stems  were  not  killed  outright  a  swelling  with  a  russeting 
or  checking  of  the  epidermis  appeared  in  a  week  or  so.  This  injury 
is  quite  different  from  the  curlui^  or  wrinkling  of  the  leaves  observed 
more  or  less  commonly  every  spring  and  attributed  to  frost. 

Cwuse. — From  the  fact  that  the  disease  has  appeared  only  in 
gardens  that  were  sprayed  with  Bordeaux  mixture  and  only  (to  any 
extent)  during  abnormally  cold  weather,  the  conclusion  seems 
inevitable  that  it  is  due  to  a  combination  of  these  two  factors.  The 
records  show  that  the  most  serious  injury  occurred  in  those  gardens 
where  the  Bordeaux  mixture  was  apphed  during  a  day  just  prior  to 
a  heavy  frost. 

Control. — Little  can  be  suggested  by  way  of  control,  except  that 
care  be  taken  not  to  spray  during  extremely  cold  weather.  Applica^ 
tions  should  be  made  during  the  forenoon  in  early  spring  on  sunny 
days.  Weather  conditions  especially  favorable  to  this  injury  are 
fikely  to  he  rare.  It  is  apparently  the  wetting  of  the  plants  just 
before  a  frost,  rather  than  the  fact  that  Bordeaux  mixture  was  ap- 
plied, that  brings  about  the  injury. 

THE   DAMPINO-OFP   OP   BEBDLIM08.' 

History. — Ever  since  growers  b^an  to  raise  ginseng  from  the  seed 
they  have  been  more  or  less  troubled  with  the  loss  of  many  of  the 
le  SprlDi  ol  1907.    Sptclal  Crops,  a.  ■, 
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seedlings,  especially  in  wet  seasons.  The  earlier  editions  of  Special 
Cropa,  a  publication  devoted  to  ginseng  culture,  are  full  of  inquiries 
from  growers  which  indicate  that  the  trouble  was  caused  by  this 
daiuping-K}ff  of  seedlings.  This  disease  takes  a  heavy  toll  from  the 
seedling  beds.  The  little  plants  .succumb  quickly  .and  often  large 
&i«as  in  a  bed  are  depopulated.  Where  the  drip  from  the  shading 
falls  on  the  beds,  thus  affording  moisture  conditions  especially  fav- 
orable to  the  parasite  causing  the  trouble,  the  losses  are  usually 
heavy.  (Fl.  V,  fig.  1.)  Half  of  the  seedlings  are  frequently  lost  in 
a  wet  season. 

Symptoms. — The  wilting  or  drooping  of  seedlings  may  be  due  to 
several  causes,  and  on  careful  examination  the  symptoms  in  each 
case  are  found  to  be  different.  In  the  case  of  damping-off,  the  tender 
stem  just  at  the  surface  of  the  soil  becomes  soft  and  rotten  and  the 
top  drops  over,  forming  a  sharp  angle  at  the  point  of  injury.  (PI.  V, 
fig.  2.)  If  the  stem  droops  in  a  smooth  curve  the  trouble  Is  usually 
to  be  looked  for  in  the  root,  as  in  end-rot,  described  on  page  28. 
Damping-off  usually  occurs  in  places  where  for  some  reason  the  soil 
is  excessively  wet,  and  as  the  causal  fungus  spreads  from  plant  to 
plant  through  the  soil  several  plants  side  by  side  are  usually  affected. 
No  bronzing,  yellowing,  or  reddening  of  the  leaves  accompanies  the 
wilting  from  damping-off,  as  is  the  case  in  end-rot. 

Cause. — The  cause  of  damping-off  of  ginseng  seedlings  is,  according 
to  Van  Hook,^  the  fungus  Rhizoctonia.  No  extensive  investigation 
of  damping-off  as  it  occurs  in  ginseng  has  been  made.  However, 
other  fungi  besides  Hhizoctonia  have  been  observed  in  damped-off 
seedlii^,  viz,  the  mildew  fungus  (PhytopMkora  eaetorwn)  and  the 
common  damping-off  fungus  (Pkythium  debaryanum).  Whatever  is 
the  causal  oi^anism,  its  destructiveness  is  conditioned  directly  upon 
the  presence  of  excess  moisture  in  the  surface  soil. 

CoTrffoi, — Various  methods  of  preventing  damping-off  have  been 
advocated  by  growers  and  others.  Spraying  the  beds  with  various 
chemicals,  especially  dilute  ammonia,  has  been  held  to  bo  very  effec- 
tive. From  the  nature  of  the  disease  and  the  conditions  wluch  are 
known  to  favor  it,  two  things  are  to  be  suggested:  (1)  The  necessity 
of  preventing  excessive  moisture  in  the  seed  beds,  either  by  thorough 
drainage  or  by  the  exclusion  of  part  or  all  of  the  rain,  and  (2)  the 
planting  of  the  seedlings  in  rows  or  drills,  so  that  the  soil  between  the 
rows  may  be  loosened  after  each  shower  by  hoe  or  other  tool  and  thus, 
by  diying  out  the  soil,  excessive  moisture  may  be  kept  from  the  tender 
base  of  the  stem  of  the  seedling. 
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history. — ^AcrOBtal^;mus  wilt  was  one  of  the  first  diseases  of  ginseng 
to  be  carefully  studied,  having,  been  quite  fully  described  by  Van 
Hook  *  in  1904.  It  appears  to  have  been  at  that  time  the  disease 
most  commonly  mot  with  in  ginseng  gardens.  Observations  and  . 
records  show  that  since  that.time  it  has  been  quite  generally  present 
each  season  in  the  gardens  of  New  York,  Pennsylvania,  Michigan, 
Ohio,  New  Jersey,  Wisconsin,  Kentucky,  Tennessee,  etc.  It  has  not 
been  reported  from  Missouri  or  other  States  on  the  western  border  of 
the  ginseng-growing  region.  A  wilt  was  reported  from  Missouri  by 
Reed  in  1905,  but  from  his  description  it  is  to  be  regarded  as  difFerent 
from  the  disease  here  under  consideration.  While  the  wilt  is  veiy 
widely  distributed  and  appears  in  most  gardens  to  some  extent  eveiy 
spring,  it  has  never  become  epidemic  and  completely  destructive  like 
the  blight.  Whether  under  especially  favorable  conditions  it  might 
become  a  formidable  malady  remains  to  be  seen.  It  appears  to  be 
one  of  those  diseases  which,  like  the  white-rot,  take  a  small  annual 
toll  that  in  the  ^gregate,  however,  amounts  to  considerable.  The 
loss  from  this  disease  seldom  exceeds  5  to  10  per  cent,  though  beds 
have  been  examined  iii  which  at  least  20  per  cent  of  the  plants  were 
killed. 

Symptoms. — This  wilt  makes  its  appearance  rather  early  in  the 
BeasoD,  usually  about  the  time  the  leaves  become  expanded.  New 
infections  do  not  appear  to  occur  during  the  latter  part  of  the  growing 
season.  The  first  evidence  of  the  malady  is  the  gradual  wilting  of  the 
plants  here  and  there  in  the  beds,  at  first  a  mere  drooping  of  the  leaves, 
as  on  a  hot  day.  The  entire  top  soon  wilts  and  dies.  .(PI.  IV,  figs. 
4,  5,  6.)  If  the  plant  is  dug  up,  the  roots  usually  will  be  found  to 
appear  perfectly  healthy,  with  no  external  evidence  of  rot  or  other 
lesion.  If  the  root  be  cut  across,  however,  a  part  or  all  of  the  ring 
of  sap  tubes  will  be  found  to  be  yellow.  ^1.  VI,  %.  1.)  This 
yellowing  of  the  sap  tubes  is  a  certfdn  symptom  of  the  wilt.  If  the 
roots  are  left  in  the  ground,  they  eventually  rot. 

Catise. — The  cause  of  this  disease  is  a  fungua  {Aeroabilagmus  sp. !), 
which  enters  the  root  probably  through  the  old  stem  scars  of  previous 
seasons.  Here  in  these  scars  the  ends  of  the  sap  tubes  which  con- 
nected the  roots  with  the  stem  are  exposed  and  offer  an  open  pathway 
for  the  entrance  of  the  fungus  into  the  root.  Under  the  microscope 
'  the  sap  tubes  of  the  neck  and  the  root  are  seen  to  be  filled  with  the ' 
matted  threads  of  the  fungus  mycelium  (fig.  3).  These  prevent  the 
proper  passage  of  water  to.  the  stem  and  the  leaves  above,  and  they 
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wilt.  While  the  plant  is  still  aUve  the  fungus  seems  to  be  confined 
to  the  sap  tubes,  but  as  soon  as  the  top  wilts  and  dies  the  parasite 
probably  spreads  throughout  the  root,  rotting  it  or  at  least  admitting 
other  rot  otgauisms  that  complete  the  disintegration.  The  spores  of 
the  fungus  are  very  minute  and  are  formed  on  slender  branched  stalks 
which  may  develop  ovef  the  surface  of  the  rotted  root  or  on  the  dead 
stems.  (Fig.  4,  a.)  They  probably  find  their  way  ta  the  healthy 
plants  through  the  movements  of  the  soil  water  or  the  wind.  The 
mycelium  of  the  parasite  forms  minute  black  sclerotial  masses 
{fig.  4,  h),  which  appear  to  he  a  sort  of  resting  condition  and  may 
serve  to  tide  the  fungus  over  from  one  season  to  the  next  in  the  soil. 


rw.  a.-8«otli>D  tcron  np  tubw  or 
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■wilt    fudgns. 

lag  gtalk  ot  the  wU[  tungm;  b,  adarollal 

(Altw  Van  Hook). 

bodfcB  formed  in  ll»my«Uum. 

Control.— VntH  more  is  known  of  the  life  habits  of  this  wilt  fungus 
little  can  be  su^ested  as  to  its  control.  It  is  evident  from  what  is 
■already  known  that  no  method  of  spraying  is  likely  to  be  effective. 
The  prompt  removal  of  affected  plants,  root  and  all,  as  soon  as 
detected  will  do  much  to  eradicate  the  parasite  by  preventing  the 
formation  of  spores  or  the  distribution  through  the  soil  of  the  resting 
sclerotia.  Soil  sterilization  may  prove  e.Tective.  Wilted  roots,  if 
dug  at  once  and  dried,  are  but  Uttle  injured.  From  extensive  obser- 
vations it  appears  possible  that  inulching  with  sawdust  may  favor 
the  development  of  this  malady. 
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History. — Fusarium  wilt,  while  similar  in  some  of  its  symptoms  to 
the  Acrostalagmus  wilt,  is  evidently  distinct  from  it.  It  was  fiist 
reported  by  Beed '  from  Missouri  in  1905,  and,  so  far  as  we  know,  has 
never  been  found  in  ginseng  in  any  other  State  since.  According  to 
Reed,  this  wilt  is  often  very  destructive,  destroying  whole  plantations 
in  a  W66k.  He  regarded  it  as  the  most  dangerous  disease  occiuring 
in  the  ginseng  gardens  in  Missouri. 

Symptimis. — The  Fusarium  wilt  appears  somewhat  later  in  the 
season  (about  Jiily  1)  than  the  Acrostal^mus  wilt  of  the  northeaatem 
States.  There  is  a  gradual  wilting  of.the  leaves,  but  it  is  accompanied 
by  a  yellowing  and  dropping,  which  symptoms  are  wanting  in  the 
case  of  the  wilt  caused  by  Acrostalagmus.  Both  stem  and  root  are 
invaded  and  the  sap  tubes  are  yellowed. 

Cause. — This  wilt  is  caused,  according  to  Reed,  by  one  of  the  wilt 
fui^,  a  Fusarium.  It  is  thought  to  enter  the  stem  first  rather  than 
the  root  and  is  believed  to  find  its  way  in  through  lesions  of  the  stem 
anthracnose,  another  disease,  which  attacks  the  stem  earlier  in  the 
season  near  the  base  (p.  19).  It  produces  its  spores  within  the  sap 
tubes.  The  fui^us  probably  passes  the  winter  in  the  old  dead  stems 
or  on  decaying  vegetable  matter  in  the  soil,  infecting  healthy  plants 
the  next  season. 

CoTitrol. — Reed  holds  that  no  method  of  soil  sterilization  is  likely 
to  prove  effective  against  the  disease.  The  experience  of  certain 
growers  in  Missouri  indicates  that  thorough  spraying  to  prevent  the 
stem  anthracnose  and  other  diseases  through  ^e  lesions  of  wluch  this 
parasite  is  supposed  to  enter  will  control  the  Fusarium  wilt.  The 
prompt  removij  and  destruction  of  all  diseased  plants  are  to  be  recom- 
mended as  profitable  sanitary  measures.  Reed  suggests  the  develop- 
ment of  wilt-resistant  varieties  of  ginseng,  pointing  out  that  there 
are  always  some  plants  in  badly  infested  gardens  that  come  through 
the  epidemic  iminjured.  Seed  from  these  ^ould  be  saved  and 
propagated  separately. 


NEUATOOB  KOOr-QiLL. 

History. — Ginseng  is  one  of  about  480  different  plants '  subject  to 
nematode  root-gall.  Just  when  it  was  first  observed  on  ginseng  is  not 
known,  but  early  in  the  cultivation  of  this  crop  it  was  found  by  the 
growers  when  transplanting  the  roots,  and  Mr.  Geoi^e  Stanton,  the 

■  Reed,  H.  S.  Three  Puneous  Dbmns  of  ttaa  Cultlrated  Olnaeac-  BoObUh  ee,  Hlmntl  Acrtouitinml 
CoD^e  ExperUnent  BtalluD,  1905,  pp.  4g-S^  Ht-OS. 

'  Besny,  Enut  A.  Rool-Enal  and  lis  Coottot  BuDetbi  2(7,  Bureau  of  Ptont  ludostir,  XJ.  6.  Dapt. 
o(  Aftrieulture,  1911,  pp.  18,  72. 

Non.— Gniwen  vho  areespeoiall)'  lnlare>led  Id  the  nematode  root'tall  are  uiKed  to  write  to  tin  SnpertD- 
teDdentotI>ociUDeDt9,Wuhington,  D.  C,  lorBcopT-otDr.  Besny'gbuUetinoathlsiubtect;  price  ISeenla, 
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pioneer  grower  in  New  York,  was  accustomed  to  attribute  all  the 
^nseng  ills  of  the  early  days  to  "nimetodes,"  aa  he  called  them. 
Van  Hook '  in  1904  was  the  first  to  give  a  careful  description  of  these 
galla  on  ginseng.  The  evidence  indicates  that  it  is  a  widely  distrib- 
uted pest  of  this  crop.  Seriously  infested  gardens  have  been  exam- 
ined or  reported  from  New  York,  Michigan,  Ohio,  and  Wisconsin,  as 
well  as  from  the  States  in  the  southern  portion  of  the  ginseng-growing 
Tegion.  Van  Hook  inclines  to  the  opinion  that  it  ia  a  natural  pest  of 
the  wild  ginseng  and  was  thus  introduced  into  the  gardens.  Bessey 
r^ards  the  parasite  causing  these  gaUs  as  a  native  of  the  Tropics  of 
the  Old  World  whjch  has  gradually  spread  into  the  temperate  r^ons, 
north  and  south.  The  injury  to  the  crop  is  gener^y  considered 
serious,  as  it  greatly  reduces  the  market  value  of  the  dry  root  and 
may  destroy  seedlings,  hut  it  ia  well  known  that  older  affected  roots 
will  continue  to  send  up  strong,  healthy  stalks,  producing  good  crops 
of  seed  year  after  year. 

Symptoms. — As  pointed  out,  the  tops  seldom  give  evidence  of  the 
disease.  It  is  only  when  the  roots  are  dug  up  and  exposed  that  the 
grower  becomes  aware  of  the  injury  from  the  nematodes.  The  roots, 
especially  the  fibers  and  smaller  rootlets,  are  seen  to  be  full  of  nodules 
or  swellings  of  various  sizes.  (PI.  VII.)  The  galls  are  at  first  more 
or  less  smooth  and  white,  becoming  brownish  and  roughened  with 
translucent  watery  spots  as  they  become  old,  finally  decaying.  When 
affected  rootlets  die  new  roots  are  sent  out,  but  are  soon  attacked 
by  the  parasite. 

Cause. — These  galls  result  from  the  attacks  of  the  minute  nematode 
■worm  iHeterodera  radicicola  ((Jreef)  MQll.).  It  has  been  shown  that 
this  worm  is  a  very  common  cause  of  root  galls  of  many  wild  and 
cultivated  plants,  being  most  common  and  destructive  in  warm 
climates.  The  larvce,  which  may  live  in  moist  soil  for  a  time,  bore 
into  the  roots  and  by  their  presence  stimulate  abnormal  growth  of 
the  root  tissues,  resulting  in  the  formation  of  the  galls.  These  worms 
are  very  small  and  invisible  to  the  naked  eye,  so  that  it  would  require 
from  twelve  to  fifteen  thousand  of  them  end  to  end  to  span  an 
inch.  There  are  males  and  females,  but  the  former  die  shortly 
after  fertilizing  the  females,  which  then  swell  to  a  globose  form, 
becoming  filled  with  eggs.  The  eggs  are  laid  within  the  tissues  of 
the  root  or  in  the  soO,  where  ihey  soon  hatch  and  develop  the  larval 
stage  again.  Those  in  the  root  shortly  find  their  way  into  the  soil 
by  the  disintegration  of  the  gall  or  by  boring  directiy  out.  After 
moving  about  in  the  soil  for  a  time  they  penetrate  into  healthy  roots 
and  agmn  set  up  the  disease.  The  complete  life  cycle  may  take  place 
within  four  weeks,  or  longer,  depending  upon  the  temperature  of  the 
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soil.  In  the  cold  soils  of  the  North  fewer  generations  of  the  worms 
develop  than  in  the  warmer  soils  and  longOT  seasons  of  the  South. 
The  worms  pass  the  winter  either  as  larvte  in  the  soil  or  in  the  galls 
themselves  as  nearly  mature  females  filled  with  e^s. 

CoTiirol. — ^The  frequent  statement  that  thorough  freezing  of  the 
soil  of  the  ginseng  bed  will  rid  it  of  the  nematodes  is  now  known  to 
be  untrue.  The  following  suggestions  as  to  possibly  effective  means 
of  control  are  the  beat  that-  can  be  made  at  present.  The  roots 
should  be  dug  in  the  fall,  the  galls  cut  away  as  much  as  possible,  the 
roots  dipped  for  10  minutes  into  a  solution  of  formaldehyde,  using 
1  part  of  the  formalin  solution  to  100  parts  of  water.  This  is  to 
kill  the  eggs  and  larvee  that  may  adhere  to  tlie  roots.  Replant  in  a 
soil  in  which  ginseng  has  not  been  grown  or  treat  the  soil  of  the  old 
beds  with  formalin,  as  explained  on  pages  40-41,  before  resetting  the 
roots.  To  prevent  the  infection  of  the  healthy  roots,  care  should  be 
exercised  to  prevent  the  transfer  of  infested  soil  iroxD.  bed  to  bed. 
Tools  used  in  infested  beds  should  be  disinfected  by  dipping  in  the 
formaldehyde  solution  before  using  in  clean  soil.  These  worms  are 
easily  killed  by  drying  the  soil,  so  that  repeated  stirring  and  drying 
of  the  soil  during  the  summer  might  greatly  reduce  the  number  of 
worms  in  badly  infested  beds.  The  selection  of  gall-free  roots,  occa- 
sionally found  in  badly  infested  beds,  is  to  be  recommended  for 
pro|)agation,  in  the  ho|)e  of  obtaining  a  strain  of  ginseng  resistant 
to  the  attacks  of  the  worms. 


RUST  (fibbr-rot,  bnd-rot). 

History. — Rust  (fiber-rot,  end-rot)  was  first  observed  in  the 
.  ginseng  gardens  of  New  York  by  Van  Hook'  in  1904.  He  describes  it 
only  on  seedlings,  giving  it  the  name  of  "end-rot"  because  of  the 
characteristic  rotting  away  of  the  taproot.  (PI.  VIII,  fig.  1.)  Dur- 
ing 1908  and  1909'  the  disease  was  very  destructive  to  seedlings 
throughout  the  ginseng  gardens  of  the  East.  During  these  same 
years  and  even  earlier,  growers  had  complained  of  a  disease  of  the 
older  roots  to  wliich  they  gave  the  name  of  "rust."  This  disease 
was  investigated  at  the  Cornell  station  during  the  seasons  of  1909  * 
and  1910*  and  the  conclusion  reached  was  that  it  is  but  another 
form  of  the  end-rot  of  seedlings.  From  an  examination  of  many 
gardens  in  the  principal  ginseng-growing  Statrs  during  the  sea-soiis 

I  Vui  Uook.  J.  SI.  I>l!iraw3  of  GinsniK.  Bulletin  21>.  Ntw  York  (Cornrll)  AgrlciiUural  ETpprlniHit 
SUIIOD,  1901,  p.  ITR. 

<  Whetie),  II.  U„  and  RankiD,  W.  II.  End  Rol  or  Fiber  Rol  of  Beedllngs.  ((pedal  Crois.  n.  3.,  vd).4. 
l»l».  pp.  1«-Hi. 

■  Whelid,  R,  U.,Bnd  RanUn.W.  B.    Fiber  Rot  or  RiuloKllnsenit  Roots.    SperiolCnps,  d.  9,,  vot.S, 
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FiQ.  1.— Roots  Of  Seedlino  Plants  of  Gihmno,  Showiha  the  Effect  of  End-Rot. 
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of  1910  and  1911  and  from  specimens  received  from  many  otliers 
•  it  is  evident  that  tliia  disease  is,  if  anything,  more  widespread  and 
destructive  than  the  Alternaria  bhght.  The  average  annual  loss 
to  the  ginseng  interests  of  the  country  from  this  disease  must  be 
not  far  from  25  per  cent,  and  in  many  cases  considerably  in  excess 
of  this.  Whole  beds  of  seedlings  are  frequently  rendered  worthless 
and  the  growth  of  older  plants  so  checked  as  to  make  their  further 
cultivation  unprofitable.  A  disease  veiy  similar  to  this,  if  not 
identical  with  it,  is  very  destructive  in  the  ginseng  gardens  of  Chosen 
(Korea).    It  is  known  there  as  the  red-rot. 

S'jmptoms. — The  symptoms  of  this  disease  vary  considerably, 
depending  upon  the  age  of  the  root,  the  part  attacked,  the  character 
of  the  weather,  the  seventy  of  the  infection,  etc.  In  the  case  of 
seedlings  the  most  strikii^  symptoms  during  a  dry  season  are  a 
gradual  change  from  the  dark  green  of  healthy  leaves  to  a  liglit-green 
shade,  followed  by  premature  coloring  in  shades  of  red  and  yellow, 
the  leaflets  finally  withering  and  the  stem  wilting.  Frequently  the 
leaflets,  instead  of  changing  to  a  light  green,  take  on  a  pecuUar 
purple-bronze  color.  In  wet  weather  the  color  changes  are  usually 
not  so  striking  and  the  wilting  is  more  sudden,  the  stem  bending  in  a 
curve  until  the  leaves  (still  green)  touch  the  ground,  differing  strik- 
ingly from  seedlings  affected  with  damping-off,  in  wliich  disease  the 
stem  bends  at  a  sharp  angle  near  the  ground.  (See  Fl.  V,  fig.  2.) 
An  examination  of  the  roots  of  these  seedlings  will  discover  the  fibers 
neu-ly  or  quite  rotted  away,  with  frequently  only  a  bulbhke  crown 
bearing  the  prematurely  and  weakly  developed  bud.  (PI,  VIIT, 
fig.  1.)  The  rotted  fibers  are  of  a  rusty  brown  or  black  color.  In 
older  plants  the  tops  show  similar  symptoms  in  the  way  of  premature 
coloration  and  wilting.  The  fibers  of  the  root  are  more  or  less  rotted 
(PI.  VI,  fig.  3)  and  in  severe  cases  entirely  gone,  leaving  the  root 
in  a  bare  and  stubby  condition  (PI.  VI,  fig.  2}  entirely  without  the 
absorbing  apparatus  necessary  to  supply  the  top  with  water.  Both 
seedlings  and  older  roots  usually  show  brown  scabby  areas  of  dead 
skin,  which  may  slough  off,  leaving  the  root  more  or  less  "pocked  "  or 
disfigured.  Sometimes  these  rusty  areas  involve  the  entire  surface 
of  the  root;  sometimes  the  rusty  scab  is  very  superficial;  in  other 
cases  it  extends  quite  deeply  into  the  flesh  of  the  root.  The  diseased 
tissue  is  usually  dry  and  spongy.  However,  the  rust  lesions  seem  to 
afford  entrance  to  soft-rot  organisms,  which  by  penetrating  deeply 
doubtless  greatly  increase  the  injury.  This  appears  to  be  the  case 
especially  in  wet  seasons.  We  are  inclined  to  the  belief  that  tlie 
soft-rot  (p.  32),  so  destructive  in  wet  soib,  is  often,  if  not  com- 
monly, a  secondary  malady  following  the  rust.  Wliile  the  absolute 
proof  of  the  common  cause  of  these  different  symptoms  on  seedlings 
and  older  roots  has  not  yet  been  established,  the  evidence  thus  far 
2W  r    .,:c..,CK10gIc 
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accumulsted  indicates  that  they  are  one  and  the  same  thing  and  may 
be,  at  least  for  the  present,  referred  to  as  the  "rust." 

Cause. — While  it  can  not  be  stated  definitely  that  the  fmigus 
Thielavia  haeicola  (B.  and  Br.)  Zopf.  ia  the  cause  of  this  disease 
(inoculation  experiments  oot  yet  having  been  made),  nevertheless 
the  evidence  points  in  that  direction.  Van  Hook  in  1904  reported 
the  cause  of  the  disease  as  unknown,  but  later  in  the  same  year  at 
the  Ohio  experiment  station  he  discovered  *  the  fungus  Thielavia 
on  the  roots  of  some  ginseng  seedlings  affected  with  the  end-rot. 
This  fungus  is  a  conmion  parasite,  causing  a  root-rot  of  numerous 
cultivated  plants  in  this  and  other  countries,  tobacco,'  violets, 
begonias,  peas,  and  other  legumes  being  among  those  most  commonly 
attacked.'  The  fungus  appears  to  be  quite  commonly  associated 
with  the  lesions  on  the  ginseng  roots.  This,  together  with  its  well- 
known  parasitism  on  the  roots  of  other  plants,  seems  to  warrant  the 
assumption  that  it  is  the  cause  of  the  rust.  This  fungus  is  known  to 
live  in  soils  rich  in  humus,  especially  cultivated  soils.  It  becomes 
parasitic  under  favorable  conditions.  It  is  now  known  that  it  is  espe- 
cially favored  in  its  parasitism  by  an  alkaline  condition  of  the  soil. 
In  the  natural  forest  habitat  of  the  ginseng  the  soil  is  acid  and  the 
fungus  does  not  appear  to  attack  it. 

During  the  past  five  or  six  years  there  has  been  a  very  general  use 
of  wood  ashes  and  lime  on  the  ginseng  beds.  This  appears  to  account 
very  largely  for  the  increasing  prevalence  and  destructiveneas  of  rust. 
(PI.  VIII,  fig.  2.)  These  substances  make  the  soil  alkaline.  Another 
practice  of  growers  which  has  doubtless  gone  far  to  increase  the  rav- 
ages from  this  parasite  is  the  growing  of  seedlings  on  the  same  soil 
year  after  year  or  on  beds  from  which  a  crop  of  mature  roots  has 
been  dug.  Under  such  a  practice  the  soil  becomes  literally  infested 
with  the  spores  of  the  parasite.  The  fungus  produces  three  kinds  of 
spores,  all  of  which  have  their  share  in  the  spread  and  perpetuation 
of  the  parasite.  The  long  short-lived  conidia  are  produced  in  great 
abundance  on  the  diseased  roots,  especially  in  moist  soil,  and  are 
probably  carried  by  the  currents  of  water  in  the  soil  or  by  earth- 
worms, etc.,  to  the  healthy  roots,  there  to  bring  about  new  infection. 
The  dark-brown  thick-walled  resting  spores  are  produced  in  great 
abundance  on  the  lesions,  especially  in  dry  soils.  These  do  not  ger- 
minate until  after  a  considerable  period  of  rest.  A  third  kind  of 
spores,  produced  eight  in  a  sac,  are  known  as  ascospores.  These  and 
the  large  brown  re^sting  spores  evidently  serve  to  winter  the  fungus  in 

1  Splby,  A.  D.    TobBcco  DlaHxia  and  Tobacco  Breeding.    BuUetin  l£e,  OtaEo  Agrlcultanl  ExpeiinwDt 
StalloD,  1904,  p.  96. 
■  Gilbert,  W.  w.    Ths  Root'ttat  of  Tobacoo  Cotised  by  Thielnvia  Buloola.    BaQstiD  108,  Bqiomi  of 
Ptont  lndiisti7.  U.  S.  Dapt.  dI  AgrlrallurB,  1609,  pp.  l-M. 
*  DuggBT,  B.  U.    Boot-Hal  of  Tobaon,  Violets,  Peas,  Lupines,  etc.    Fuagoua  Dlatesw  at  Pluita,  190^ 
pp.  210-213. 
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the  soil,  while  the  conidia  are  chiefly  responsible  for  the  spread  of  the 
fungus  during  the  growing  season. 

While  the  fungus  appears' to  be  common  in  many  cultivated  snilSj  it 
is  probably  true  that  it  has  been  introduced  into  new  plantings  on  the 
roots  purchased  for  setting  the  garden.  It  is  spread  through  the  gaiv 
den  in  the  soil  on  the  shoes  and  tools  of  workmen.  There  is  no  evi- 
dence to  indicate  that  it  may  be  introduced  with  the  seed.  The  injmy 
to  the  root  results  from  the  growth  within  its  tissues  of  the  rootUke 
myceUum  of  the  fungus.  Tliia  mycelium  originates  from  the  germi- 
nating spore.  It  spreads  through  the  tbsues  of  the  root,  killing  them 
and  absorbing  from  them  food  for  its  own  growth. 

Control. — It  has  been  found  that  In  the  case  of  tobacco  seedlings 
the  loss  from  the  disease  Is  greatly  reduced  by  planting  each  year  on 
new  soil.  While  this  is  often  feasible  with  ginseng  seedlings,  it  could 
hardly  be  practiced  with  profit  to  the  older  roots,  which  should  stand 
in  the  same  soil  for  several  years.  Besides,  many  growers-have  a  lim- 
ited area  in  which  to  grow  the  crop,  and  the  cost  of  moving  the  shading 
every  season  even  for  seed  beds  is  not  always  practicable. 

In  view  of  the  known  relation  of  the  parasite  to  alkaline  soils  the 
application  of  acid  fertilizer  is  to  be  recommended.  Brigga,'  in  work- 
ing on  the  control  of  this  disease  in  tobacco,  found  that  the  appUcation 
of  acid  phosphate  (treated  rock)  at  the  rate  of  about  1,000  pounds  per 
acre  very  lai^ely  controlled  the  -trouble.  .  This  is  now  quite  generally 
used  by  ginseng  growers  and  the  results,  while  not  uniformly  satis- 
factory, have  in  many  cases  greatly  reduced  the  disease.  The  fact 
that  most  gardens  where  the  acid  phosphate  has  been  applied  have 
previously  received  heavy  coats  of  wood  ashes  or  hrae,  or  both,  doubt- 
less accounts  for  the  failures  reported.  A  chemical  examination  of 
the  soil  from  a  certain  ginseng  garden  in  Michigan  last  year  showed 
that  it'was  so  alkaline  from  excessive  apphcations  of  wood  ashes  that 
it  would  require  150  tons  of  acid  phosphate  per  acre  to  neutralize  it. 
Evidently  the  only  thing  to  do  in  such  a  case  is  to  abandon  the  soil 
for  ginseng  culture.  Many  growers  have  applied  more  than  a  ton  of 
the  acid  phosphate  per  acre  with  good  results.  There  appears  to  be 
little  danger  in  over  applications  of  this  in  most  gardens  at  present. 

It  has  been  found  in  Chosen  (Korea)  that  the  older  roots  affected 
with  the  rust  may  be  largely  cured  in  one  season  by  dipping  them  in 
Bordeaux  mixture  for  about  10  minutes  and  then,  while  still  wet, 
planting  them  out  in  clean  soil.  At  least  one  case  is  known  in  this 
country  where  such  treatment  has  given  marked  results.  Some 
growers  report  the  rotting  of  roots  following  their  treatment. 

For  seedling  beds  and  old  beds  in  which  roots  are  to  be  reset, 
sterilization  of  the  soil  with  steam  or  formalin  is  to  be  recommended. 
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(See  p.  40.)  Good  results  should  not  be  expected  if  diseased  or 
untreated  roots  are  set  in  clean  or  sterilized  soils.  Even  where 
sterilized,  an  application  of  acid  phosphate  is  desirable. 

Care  should  always  be  exercised  to  prevent  the  dissemination  of 
the  fungus  in  uncontaminated  soils  by  the  tools  of  workmen. 


Among  the  substances  early  suggested  for  the  treatment  of  ginseng 
roots  affected  with  the  rust  was  corrosive  sublimate.  This  was 
doubtless  due  to  the  fact  that  growers,  knowing  its  effectiveness 
against  certain  diseases  of  the  potato  tuber,  notably  the  scab,  hastily 
concluded  that  it  would  also  be  equally  safe  and  efficient  in  the  case 
of  the  rust  on  the  roots  of  ginseng.  Many  growers  tried  the  treat- 
ment during  the  autumn  of  1910  mih  results  quite  uniformly  dis- 
astrous, as  shown  at  dicing  time  in  the  autumn  of  1911. 

The  strength  of  the  solution  commonly  used  appears  to  have  been 
1  ounce  of  the  corrosive  sublimate  to  10  gallons  of  water,  soaking  the 
roots  in  this  10  minutes.  A  number  of  gardens  were  examined  in 
which  some  of  the  roots  in  certain  beds  had  received  the  above 
treatment,  while  other  roots  in  the  same  bed  had  not  been  so  treated. 
The  treated  roots  uniformly  showed  serioua  injury.  The  skin  of 
these  roots  had  turned  a  reddish  brown  in  color,  not  greatly  unlike 
the  rust  but  more  uniformly  covered  with  the  discoloration.  The 
fibers  had  all  been  destroyed  and  the  beds  set  were  not  of  normal 
uze  when  compared  with  those  of  untreated  roots  growing  in  the 
next  row  in  the  same  bed.  Untreated  roots  were  comparatively  free 
from  rusty  discoloration,  and  the  fibers  were  quite  normal  in  length 
and  numbers.  It  was  evident  that  the  corro^ve-sublimate  treat- 
ment alone  was  responsible  for  the  injury. 


Hialory. — The  soft-rot  was  one  of  the  first  diseases  to  attract  the 
soHcitoiis  attention  of  thepioneer  ginseng  growers.  The  complete- 
ness of  its  destruction  and  the  rapidity  of  its  progress,  especially 
in  wet  seasons  or  in  wet  places  in  the  garden,  soon  induced  the 
growers  to  bring  it  to  the  attention  of  pathologists.  Van  Hook ' 
found  it  very  destructive  throughout  the  State  of  New  York  in  1903. 
It  was  also  reported  from  other  States.  He  says  of  it  "In  places 
the  loss  from  this  cause  was  enormous,  and  it  is  certainly  safe  to  state 
that  the  greatest  loss  of  ginseng  in  1903  was  from  this  rot."  He 
records  a  case  in  which  two-thirds  of  the  plants  in  the  bed  were 
destroyed.  The  disease  becomes  most  destructive  during  rainy 
periods  in  the  summer,  often  in  July  and  August.     In  1909  the 
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malady  was  very  destructive  in  the  gmseng-groiii:ing  St-ates  west  of 
New  York,  especially  in  Ohio  and  Indiana.  .  That  section  suffered 
from  excessive  rainfall,  while  in  the  East  it  was  very  dry  and  little 
loss  from  the  soft-rot  was  azperienced.  In  191 1  the  reverse  conditions 
obtained,  and  again  the  aoft-rot  was  the  most  destructive  disease  in 
New  York  and  PeniiBylvania.  Fast  experience  indicates  that  during 
wet  seasons  losses  more  or  less  serious  are  to  be  expected  from  this 


Symptoms. — The  first  indication  of  the  soft-rot  in  the  roots  is  a 
marked  color  change  in  the  leaves  of  affected  plants.  This  is  usually 
not  evident  until  the  disease  has  made  considerable  progress  in  the 
root.  The  leaves  appear  rather  thin  and  delicate,  lack  the  dark 
rich-green  color  of  healthy  plants,  and  as  the  disease  progresses  in  the 
root  the  leaves  take  on  tinges  of  red  and  yellow  as  though  maturing 
for  autumn.  In  most  cases  the  leaves  remain  erect  until  the  com- 
plete rotting  of  the  root;  then  the  stem  drops  over  or  the  leaves  wilt 
about  it.  (PI.  IX.)  The  exact  cause  of  this  brilhant  coloration  of 
the  leaves  can  not  be  explained  at  present.  It  appears  to  he  a  con- 
stant enrinptom  of  the  soft-rot  and  is  quite  common  in  the  case  of 
other  root  rots,  as  pointed  out  in  discussing  the  fiber-rot  or  rust. 

On  digging  up  plants  the  tops  of  which  show  a  pale-green  color, 
the  first  indication  of  the  malady,  the  root  will  be  found  to  show  rot 
at  some  point.  The  rotting  may  begin  at  the  crown  (PL  X,  fig.  I) 
where  the  stem  arises,  the  entire  neck  being  involved,  and  spread 
from  this  downward,  entirely  destroying  the  root;  or  it  may  attack 
the  fine  fibers,  gradually  invading  the  lai^er  rootlets  and  at  last  the 
main  root  itself  (PI.  XI).  If  dug  when  the  tops  show  the  final  stages 
of  coloration,  the  root  will  be  found  to  he  a  mass  of  soft,  mushy 
consistency.  It  can  scarcely  be  removed  from  the  soil  without  break- 
ing or  crushing.  The  external  examination  of  a  partially  diseased 
root  sho^^s  a  quite  distinct  line  of  demarkation  between  diseased  and 
healthy  tissue.  The  outer  covering  or  skin  of  the  root  is  for  a  long 
time  intact,  showing  the  watery  brown  appearance  of  the  rotted 
flesh  beneath,  'in  sharp  contrast  to  the  white  or  pale  yellow  of  the 
healthy  portion.  On  cutting  open  a  partially  rotted  root  the  tissues 
are  found  to  be  rather  tough  but  watery  and  (hscolored.  They  soon 
become  soft,  hke  the  rotting  tissues  of  other  vegetables  attacked  with 
softr-fots.     The  rottii^  roots  give  off  a  verj-  strong  offensive  odor. 

Cause. — The  general  characters  of  the  diseased  roots  are  so  similar 
to  those  of  the  roots  of  other  vegetables  attacked  with  gof^rots  that 
one  is  Inclined  to  expect  a  similar  cause  here,  namely  bacteria.  Cer- 
tain bacteria  have  bfeen  found  quite  constantly  associated  with  the  rot 
in  the  ginseng  roots.  Preliminary  inoculations  made  with  these  bac- 
teria into  healthy  roots  during  the  summer  of  1911  resulted  in  the 
characteristic  rotting  of  the  roots,  but  only  when  an  excessive  amount 
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of  water  was  applied  to  the  soil.  It  has  long  been  known  that  mois- 
ture ia  an  important  factor  in  the  occurrence  and  severity  of  this 
disease.  Van  Hook  was  the  first  to  point  out  that  the  soft-rot  was 
most  destructive  where  the  soil  was  poorly  drained,  packed,  and 
wet.  That  the  disease  is  most  common  and  destructive  in  wet  sea- 
sons or  in  wet  places  in  the  garden  and  in  heavy  soils  rather  than  in 
light,  sandy  ones,  and  that  it  is  readily  controlled  by  tile  drainage,  all 
show  the  marked  influence  of  excessive  moisture  on  the  production 
of  this  rot. 

Control.— The  proper  lines  along  which  the  control  of  this  disease 
is  to  be  worked  out  have  already  been  indicated.  All  soft-rotted 
roots  should  be  removed  as  soon  as  discovered.  This  will  do  much 
toward  reducing  the  causal  organisms  in  the  soil.  All  healthy  rootfi 
should  be  taken  up  in  the  autumn  and  before  transplanting  a  tile 
drain  should  be  placed  under  the  middle  of  each  bed,  as  described  on 
page  44.  This  will  not  only  remove  the  excess  water  promptly,  but 
will  better  equalize  the  water  supply  in  the  soil  throughout  the  sea^ 
son.  Where  the  disease  has  been  very  destructive  in  certain  beds  it 
may  be  desirable  to  treat  the  soil  with  steam  or  formalin,  as  described 
on  pages  40-42. 


History. — The  white-rot,  or  crown-rot,  as  it  has  sometimes  been 
called,'  is  known  to  occur  in  most  ginseng-growing  regions.  Speci- 
mens have  been  received  or  collected  from  many  ginseng  gardens  in 
New  York,  Ontario,  Ohio,  Michigan,  and  Wisconsin.  Although  a 
widespread  malady  it  is  rarely  destructive,  usually  only  a  plant  here 
and  there  in  a  garden  showing  the  disease.  Occasionally,  under 
especially  favorable  conditions  (excessive  moisture),  it  may  become 
sufficiently  destructive  to  attract  the  grower's  attention.  The  loss 
from  the  disease  in  the  total  must  be  quite  large.  A  few  roots  rotted 
in  nearly  every  ginseng  garden  each  year  will  in  the  aggregate  mean 
a  loss  of  many  dollars  to  the  ginseng  industry.  The  disease  is  a  com- 
mon malady  of  many  cultivated  plants,  especially  truck-garden  arid 
greenhouse  crops.  It  is  known  under  various  names  according  to  the 
crop  affected,  e.  g.,  the  lettuce  drop,  the  stem-rot  of  tobacco,  the 
Sclerotinia  disease  of  cucumbers,  etc.  This  doubtless  accounts  for 
its  common  occurrence  in  ginseng  beds,  as  many  such  beds  have 
been  made  in  old  gardens. 

Symptoms. — The  white-rot  usually  appears  in  the  growing  plants 
during  rainy  periods  in  the  spring  or  early  summer.  Affected  plants 
wilt  and  sometimes  fall  over,  owing  to  a  rotting  of  the  stem  at  its 
base,  and  usually  involving  the  crown  of  the  root. 

1  RanUn,  W.  H.    Root  Rata  ot  Ginseng.    Special  Crop],  n  a.,  vol.  9,  June,  IWIO,  pp.  349-301}. 
Osner,  Q.  A.     Dlieuea  of  Olnseog  Caused  by  SdnoUnla.    [A  p»p«r  pnsoitnl  bebre  Uu  IndlaiuL 
Academj  of  SclcnoeB  In  December,  tBll.) 
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The  diseased  Btem  is  bleached,  aoft,  and  often  shows  a  wltite  cot- 
tony felt  over  the  surface.  Large,  black  sclerotia  or  resting  bodies  of 
the  fungus  are  oft«n  formed  inside  of  the  stem  in  the  pith.  (Fl.  XII, 
fig.  1.)  The  disease  has  also  been  observed  to  attack  tiie  upper  part 
of  the  stem.  The  point  of  attack  in  such  cases  is  the  place  where  the 
leaf  stems  are  attached  to  the  stalk.  The  petioles  then  rot  and  the 
leaves  droop,  but  it  is  most  commonly  the  root  that  is  affected!  In 
the  spring  Uie  attack  is  usually  through  the  base  of  the  st«m  into  the 
crown  of  the  root,  as  already  described.  During  the  autumn  rains 
roota  are  often  infected  through  injured  rootlets  or  :fibers,  the  root 
rotting  from  the  tip  upward.  The  roots  affected  with  this  malady 
become  soft  and  doughy,  very  watery,  and  tough  but  nonelastic. 
The  rotted  tissue  remains  white,  hence  the  name,  white-rot.  The 
white  mycelium  of  the  fungus  penetrates  throughout  the  tissues  of  the 
root  and  grows  out  through  the  lenticles,  forming  bunches  or  tufts 
of  cottony  white  felt,  in  which  lai^e  black  sclerotia  rapidly  develop 
(PI,  XII,  fig.  1),  like  those  of  the  stem  already  described.  These 
sclerotia  are  diagnostic  of  this  disease.  They  are  hard  tuherlike 
bodies,  varying  from  the  size  of  a  grain  of  wheat  to  thatof  the  end 
of  the  finger,  black  without,  but  white  within.  Diseased  roots,  if 
wrapped  up  and  laid  away  in  a  place  not  too  dry,  will  be  covered 
with  these  bodies  in  a  few  days. 

Cause. — The  sclerotia-forming  fungus  found  to  be  constantly  asso- 
ciated with  the  white-rot  appears  to  be  SderoHnia  libertiana  Fckl.,  a 
fungus  which,  as  already  pointed  out,  causes  a  rot  of  many  garden 
plants.  From  the  tuberlike  sclerotia,  as  they  lie  buried  in  the  soil 
in  the  spring,  grow  tiny  cuplike  fruit  bodies  (PI.  XII,  fig.  2),  in  which 
the  spores  of  the  fungus  are  produced  and  shot  in  great  numbers 
into  the  air.  These  spores,  carried  by  the  air  currents  in  the  garden, 
fall  on  the  stems,  and  gefminating  in  the  moisture  there  send  a  root- 
like germ  tube  into  the  tissues.  This  germ  tube  grows  rapidly, 
forming  a  much-branched  and  ramifying  mycelium;  which  soon 
involves  not  only  the  base  of  the  stem  but  also  the  neck  and  the  root, 
causing  the  rot  and  giving  rise  to  the  sclerotia  already  described. 
These  sclerotia  are  the  wintering  tubers  of  the  fungus  and  the  only 
means  by  which  it  survives  from  one  season  to  the  next. 

Contrd. — From  the  very  nature  of  the  disease  it  is  evident  tliat 
spraying  can  have  but  little  effect  in  its  control.  Since  excessive 
moisture  in-  the  soil  and  in  the  air  of  the  shack  favors  the  growth  and 
development  of  the  parasite,  it  is  evident  that  tile  drainage  and 
efficient  ventilation  of  the-shack  are  the  first  measures  to  be  taken. 
As  the  fungus  survives  from  year  to  year  by  means  of  the  sclerotia 
alone,  it  is  plain  that  to  destroy  them  or,  better,  to  prevent  their 
formation,  is  the  second  step  to  be  taken  to  reduce  the  losses  from  this 
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disease.  Stevens*  has  sHown  that  this  disease  in  lettuce  may  be 
entirely  controlled  by  the  prompt  removal  and  destruction  of  disused 
plants  before  sclerotia  have  had  time  to  form.  A  similar  practice 
in  ginseng  beds  should  prove  effective.  A  daily  inspection  during  the 
growing  period  in  the  spring  and  early  summer  should  be  made, 
expecially  during  rainy  spells.  AH  diseased  pltmts,  root  and  stem, 
should  be  carefully  removed  in  a  tight  basket  or  bag  and  destroyed 
at  once  by  burning  them.  The  soil  where  the  root  was  removed 
should  be  soaked  with  a  solution  of  copper  sulphate  or  Bordeaux 
mixture.  Soil  sterilization  can  not  be  depended  upon  to  be  effective 
'against  this  disease. 

SCLEBOTINIA   BLACK-HOT. 

History. — Black-rot  is  doubtless  a  disease  originally  affecting  wild 
ginseng.  Growers  who  have  seen  the  disease  in  the  gardens  declare 
that  they  have  found  black  mummied  roots  in  the  woods.  It  was 
early  known  as  a  dangerous  disease  of  cultivated  ginseng.  Van 
Hook*  reports  it  in  1904  from  a  garden  in  New  York,  where  it  had 
occurred  for  at  least  six  years.  It  is  not  a  common  disease,  having 
been  reported  from  only  a  few  gardens  in  widely  separated  regions 
in  New  York,  Michigan,  and  Wisconsin.  It  is  usually  not  exten»ve 
in  a  garden,  being  confined  to  small  areas  in  the  beds,  in  which,  how- 
ever, all  the  roots  are  IdUed.'  At  least  one  grower  is  known  to  have 
abandoned  the  cultivation  of  ^nseng  chiefly  on  account  of  the  rava- 
ges of  black-rot. 

Symptoms. — ^The  first  evidence  of  this  disease  is  shown  by  circular 
bare  spots  in  the  beds  where  the  plants  have  failed  to  come  up  in  the 
spring.  Roots  dug  from  these  areas,  if  affected  with  the  black-rot,  are 
coal  black  in  color,  devoid  of  fibers,  but  with  the  bud  intact  and 
black  like  the  root.  The  surface  of  the  root  usually  shows  numerous 
black  lumps  (sclerotia)  the  size  of  a  sweet-pea  seed  or  smaller.  (Fl. 
X,  fig.  3.)  If  the  root  be  cut  open  only  the  outer  rind  is  found  to  be 
black,  tough,  and  phable.  The  center  is  white  {PI.  X,  fig,  2),  spongy, 
and  watery.  There  is  no  offenmve  odor  as  in  soft-rot,  but  the 
natural  flavor  of  the  root  is  lost  and  it  has  become  somewhat  bitter, 
like  quinine.  During  the  first  season  after  it  becomes  diseased,  the 
root,  if  left  in  the  soil,  remains  plump  and  firm.  By  the  second 
season  it  blackens  through,  shrinks,  and  finally  decays. 

Cauae. — The  cause  of  this  disease  is  a  fungus  (ScleroHnia  panacis 
Rankin)*  pecuhar   to  ginseng.     The  outer  rind  of  the  root  is  first 

I  SUretu,  F.  L.    A  Strloiu  LMIatv  I>lMaw,    Bulletin  in.  North  CarollDS  Agricultnisl  Experlmait 
BtatloD,  pp.  16-21. 
I  Van  Hook,  J.  U.    Dlawm  of  Olnseni;.    BiiUetIn  318,  Nfw  York  (Can»U)  Agiloultun]  ExpotaQolt 

eiAtkin,  im,  pp.  1SI-1S2. 

'  RanUD,  W.  H.    Root  Rots  d[  Giosfng.    SpecU  Cnps.  n.  ■.,  vol.  0,  June,  IBIO,  p.  Kl. 
•RBnUn,W.  B.   edentlnla  Panada  sp.  nor.,  th«  Cum  of  &  Root  Rot  oT  alnnng.    Phyt^nlhohny, 
T<d.a,mz,pp.i»-3i,pi.a. 
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attacked,  its  Btructure  being  completely  disorganized  and  rapidly 
replaced  by  a  dense  felt  of  the  black  mycelium  of  the  fungus.  Black 
tuberiike  sclerotia  arise  from  this  myc^um.  These  resistant  masses 
live  through  the  summer  and  in  the  autumn  produce  mycelium 
which  spreads  through  the  soil  and  infects  healthy  roots.  The 
second  spring  after  their  formation  they  give  rise  to  cuplike  fruit 
bodies  (Fl.  X,  fig.  4)  which  expand  at  the  surface  of  the  soil  and 
discharge  their  spores  into  the  air.  These  spores  are  carried  by  the 
wind  to  other  parts  of  the  garden,  where  they  germinate  and  infect 
healthy  roots.  At  least  two  ways  are  thus  known  by  which  thi» 
fungus  may  be  disseminated.  A  peculiarity  of  the  parasite  is  that 
it  develops  and  produces  the  disease  only  during  cold  weather,  i.  e., 
in  late  fall,  winter,  or  early  spring.  No  further  spread  of  the  disease 
occurs  after  the  plants  come  up. 

CorUrdl. — ^When  once  established,  the  fungus  may  remain  in  the 
soil  for  several  years,  even  where  ginseng  has  not  been  grown  mean- 
time. A  sharp  lookout  should  be  kept  for  the  disease  in  the  fall 
when  dialing  and  in  the  spring  where  roots  fall  to  come  up  in  the 
beds.  All  the  black  roots  in  the  diseased  area  should  be  promptly 
removed  and  destroyed  and  the  soil  thoroughly  disinfected  with 
steam  or  formalin.  (See  page  40.)  All  tools  used  in  digging  and 
the  shoes  of  the  workman  as  well  as  his  hands  should  be  thoroughly 
disinfected  with  the  formalin  solution  before  going  to  other  parts  of 
the  bed.  Every  precaution  should  be  taken  to  avoid  scattering 
infested  soil  or  bits  of  diseased  roots  in  other  parts  of  the  garden. 
No  experiments  for  the  control  of  this  disease  have  been  made  in  tb& 
field,  and  the  foregoing  suggestions  are  the  best  that  can  be  offered 
with  our  present  knowledge  of  the  disease. 

THE  8FRATIHO  OF  OINBENO. 

The  spraying  of  ginseng  is  to  be  practiced  for  the  prevention  of 
only  such  diseases  as  primarily  infect  the  parts  of  the  plant  above 
ground.  Those  diseases  which  are  now  known  to  be  more  or  less 
controlled  by  spraying  are  Altemaria  blight,  Phytophthora  mildew, 
Venuicularia  stem  anthracnose,  and  Pestalozzia  leaf  anthracnose. 

Fungiddea. — Various  fungicides  have  been  suggested  from  time  tO' 
time  for  the  control  of  the  different  diseases  of  ginseng,  Alternaria 
blight  in  particular  *haa  called  forth  many  remedies  warranted  to 
control  the  disease,  but  Bordeaux  mixture  stands  out  from  past 
experience  as  the  most  rehable.  It  has  been  repeatedly  demonstrated 
that  Bordeaux  mixture  (3-3-50)  alone  will  control  the  Altemaria 
blight;  hence,  the  necessity  of  adding  arsenate  of  lead  to  the  mixture 
ia  scarcely  apparent.  The  sticking  quahties  of  the  mixture  itself 
are  sufficient  to  prevent  its  being  w^hed  from  the  plants  and  th& 
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general  absence  of  insect  pests  on  ginseng  makes  unnecessary  the 
addition  of  an  insecticide. 

The  preparation  of  Bordeaux  mixture  is  a  very  simple  process. 
Copper  sulphate  (blue  vitriol) ,  costing  5  to  10  cents  per  pound,  good 
stone  lime  (or  good  hydrated  linie),  costing  about  a  dollar  a  barrel, 
and  water  are  the  materials  used.  These  ingredients  are  to  be  put 
together  in  the  following  proportions;  Copper  sulphate  3  pounds,  lime 
3  pounds,  and  water  50  gallons,  expressed  by  the  formula  3-3-50. 
Other  proportions  may  be  tised  for  some  diseases  and  under  certain 
conditions.  Lai^er  proportions  of  copper  sulphate  and  lime  arencTer 
necessary.  Copper  is  the  actiTe  fungicidal  agent.  The  lime  is  added 
to  neutralize  the  caustic  action  of  the  copper  sulphate,  which  would 
otherwise  burn  the  leaves  of  the  plant. 

The  mixture  is  pr^ared  by  dissolving  3  pounds  of  copper  sulphate 
in  25  gallons  of  water,  suspending  the  crystals  in  a  cloth  bag  just 
beneatii  the  surface  of  the  water,  as  the  dissolved  copper  settles 
quickly  to  the  bottom.  The  lime  milk  is  prepared  by  slaking  3 
pounck  of  stone  lime  with  hot  water,  adding  the  water  slowly  so  that 
the  lime  may  crumble  into  a  fine  powder.  When  completely  slaked, 
i.  e.,  entirely  powdered,  cold  water  to  make  25  gallons  is  added. 

To  prepare  any  desired  amount  of  the  Bordeaux  mixture,  the  two 
solutions  are  thoroughly  stirred  and  equal  quantities  of  each  are 
poured  together  into  a  third  vessel  or  into  a  sprayer  tank.  If  it  is 
desired  to  add  an  insecticide,  it  ia  added  at  this  stage.  Arsenate  of 
lead  may  be  used,  at  the  rate  of  2  pounds  to  50  gallons,  or  Paris  green, 
at  the  rate  of  1  pound  to  50  gallons.  Paris  green  is  likely  to  cause 
burning;  the  arsenate  of  lead  will  not.  The  stock  solutions  of  lime 
and  of  copper  must  be  kept  in  covered  vessels  and  thoroughly  stirred 
each  time  before  pouring  together.    They  are  good  imtil  used.^ 

Two  strong  solutions  should  never  be  poured  together  and  diluted 
afterwards.  The  two  solutions  should  never  be  poured  together  until 
ready  to  use.  It  is  well  to  strain  the  mixture  as  it  goes  into  the 
sprayer  tank,  to  take  out  anything  that  might  clog  the  nozzles. 
Neither  tin  nor  iron  vessels  should  be  used  in  making  the  mixture. 
It  will  never  be  necessary  to  add  "stickers"  of  any  Idnd  to  the  Bor- 
deaux mixture.  It  will  adhere  suffidently  of  itself  and  will  not  wash 
off  in  rains. 

It  is  usually  desirable  to  test  the  Bordeaux  mixture,  to  be  certain 
that  enough  lime  has  been  added  to  neutralize  the  copper  sulphate. 
The  ferrocyanid  test  is  the  most  convenient  and  accurate.  An  ounce 
of  yellow  prussiate  of  potash  (potassium  ferrocyanid)  ia  put  in  a  pint 
bottle  which  is  then  filled  with  water.  This  is  poisonous  and  should 
be  so  labded.  Into  the  mouth  of  the  botUe  a  cork  ia  placed,  from  one 
side  of  which  a  V-shaped  piece  has  been  taken  so  as  to  provide  a  small 
opening  into  the  bottle.     After  adding  the  lime  milk  to  theoo^tw 
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solution,  a  few  drops  of  the  ferrocyanid  solution  are  put  into  the 
mixture.  If  it  turns  brown  there  is  still  some  free  copper  sulphate, 
and  more  lime  must  be  added. 

Lime-sulphur  has  been  tried  on  ginsei^  to  a  limited  extent  but 
usually  with  disastrous  results.  Germination  tests  with  spores  of 
AJtemaria,  on  glass  slips  sprayed  with  lime-sulphur  of  different  dilu- 
tions, indicate  that  it  is  not  effective  at  strengths  that  can  be  safely 
apphed  to  the  ginseng  plant.  Ginseng  appears  to  be  very  susceptible 
to  injury  from  lime-sulphur. 

Growers  will  save  themselvee  much  expense  and  loss  by  using  tried 
and  proven  fungicides.  If  failure  to  control  the  disease  results  when 
Bordeaux  mixture  has  been  used,  the  difficulty  is  to  be  sought  else- 
where than  in  the  fungicide. 

Time  of  application. — Failure  to  apply  the  fungicide  at  the  proper 
time  is  one  of  the  chief  causes  of  failure.  In  general,  the  following  rules 
will  be  found  effective:  (1)  Begin  spraying  as  soon  as  the  plants  come 
up,  avoiding  applications  just  before  freezing  weather,'  (2)  Spray 
frequently  enough  to  cover  all  parts  of  the  growing  plant  as  they  are 
exposed.  More  frequent  sprayings  will  be  necessary  during  the 
growing  period  of  the  tops  in  the  spring  than  later  in  the  summer. 
(3)  Apply  the  spray  mixtures  always  just  ahead  of  the  rains,  not  just 
after.  The  spores  of  the  disease-inducing  fungi  germinate  and  their 
gesrm  tubes  penetrate  the  host  plant  only  during  rainy,  cloudy  periods. 
Watch  the  weather  map.  (4)  Important  periods  in  the  development 
of  the  plant  are  also  to  be  taken  into  consideration  in  aprajdng,  viz, 
when  the  plants  are  coming  up  and  expanding;  when  the  leaves  and 
stems  have  fully  expanded;  just  before  the  blossoms  begin  to  open; 
just  as  the  berries  begin  to  enlarge;  just  before  the  berries  begin  to 
color.  AppUcations  made  at  these  times  to  the  parts  of  the  plants 
indicated  are  likely  to  be  most  effective. 

Thoroughness  of  application. — A  few  thorough  applications  are  far 
more  effective  than  many  poorly  made.  From  three  to  five  timely 
applications  thoroughly  done  should  be  sufficient  in  most  seaaons. 
It  is  not  necessary  to  spray  the  under  sides  of  the  leaves.  The  stems 
and  seed  he^ds,  however,  should  be  thoroughly  covered  on  all  sides. 
Thorough  work  can  be  done  only  with  a  nozzle  giving  a  fine  mist, 
driven  on  the  plants  with  high  pressure.  No  pressure  of  less  than  50 
pounds  should  be  tolerated.  A  hundred  pounds  is  better.  No 
machine  at  present  appears  to  be  entirely  satisfactory  for  the  spraying 
of  ginseng,  though  several  are  made  which  will  answer  the  purpose. 

The  philosophy  of  spraying. — Spraying  is  generally  done  as  a  pre- 
ventive of  disease,  seldom  as  a  cure.  This  fact  especially  apphes  to 
ginseng.     The  fungicide  must  be  applied  to  the  leaves,  stems,  etc., 

>Wh«Uel,  H,  H.  Bordgaui  Cold  iDlury  of  Oloseoft  during  llu  Spring  oC  1907.  Special  Civps,!],  ■..vol. 
«,  pp.  18*-187.  • 
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before  the  arrlTal  of  the  fungous  spores,  at  least  before  they  genninate 
and  initiate  the  disease.  The  fungus  must  be  killed  before  it  has 
entered  the  tissues  of  the  plant,  where  the  fungicide  can  not  reach  it. 
Little  is  to  be  expected  of  applioations  made  after  the  disease  has  made 
its  appearance  in  the  plants,  except  to  prevent  further  infection  of 
healthy  ones. 

SOIL  STBSZLIZATION  TOB  OINSENO. 

It  is  well  known  that  soil  on  which  the  same  crop  has  been  grown 
successively  for  several  seasons  frequently  becomes  unproductive. 
That  this  decrease  in  productivity  in  many  places  is  due  in  con- 
siderable degree  to  the  multiplication  of  certain  pathogenic  organisms, 
fungi  or  bacteria,  is  generally  accepted.  Such  soils  are  often  said  to 
be  "sick,"  Notable  instances  of  such  sickness  are  the  flax-sick  and 
wheat-sick  soils  of  the  Northwest  and  the  tobacco-sick  and  cotton- 
sick  soils  of  the  South.  It  is  not  surprising,  therefore,  that  in  view  of 
the  many  diseases  seen  to  affect  the  roots  of  the  ginseng  plant,  ginseng- 
sick  soils  should  also  be  found,  especially  since  ginseng  is  a  long-time 
crop,  remaining  permanently  in  the  same  soil  for  at  least  three  or  four 
years.  This  unproductiveness  of  soils  ia  often  attributed  to  causes 
such  as  the  exhaustion  of  fertility  and  the  production  of  poisonous 
secretions  from  the  roots  of  the  crop  grown  on  the  soil  instead  of  to 
pathogenic  organisms  in  the  soil.  At  any  rate,  sterilization  of  crop- 
sick  soils  has  often  proved  highly  profitable,  and  from  the  nature  of 
the  diseases  attacking  ginseng  roots  and  the  favorable  results  thus  far 
recorded  in  the  sterilization  of  ginseng  soils,  much  is  to  be  expected 
from  this  treatment  in  the  future. 

One  of  the  most  efficient  and  satisfactory  methods  of  renovating 
crop-sick  soils  is  rotation  of  the  crops  grown  upon  it.  Unfm-tunately, 
this  is  not  usually  practicable  in  the  case  of  ginseng.  Some  growers 
are  practicing  a  rotation  with  golden-seal  in  their  ginseng  beds.  This 
rotation  has  not  been  tried  extensively  enough  to  warrant  conclusions. 
Sterilization,  therefore,  remains  as  the  most  practical  method  at 
present  of  renovating  old  ginseng  soils.  Aside  from  the  destruction 
of  parasitic  fungi,  sterilization  often  appears  to  actually  increase  the 
availability  of  food  substances  in  the  soil,  the  result  being  a  marked 
increase  in  the  growth  of  the  crop. 

The  most  practicable  methods  of  sterilizing  ginseng  soils  appears  to 
be  by  the  use  of  either  formaldehyde  or  steam. 

Formaldehyde. — The  sterilization  of  ginseng  beds  with  formalde- 
hyde should  usually  be  undertaken  in  the  autumn,  though  it  may 
sometimes  be  done  in  the  spring.  Hemove  the  roots  from  the  beds, 
throwing  the  soil  up  loosely.  The  drier  the  soil  the  better.  Steriliz- 
ing the  soil  in  a  wet  season  presents  many  difficulties,  especially  where 
formalin  is  used.     The  formalin   (which  is   the  formaldehyde  gas 
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dissolved  in  water)  of  a  40  per  cent  strength  is  diluted  in  water  at 
the  rate  of  1  part  of  formalin  to  100  parts  of  water.  If  the  soil  ia 
quite  wet  the  proportion  of  water  should  be  reduced  accordingly. 
Remember  that  the  water  in  the  soil  will  dilute  the  formalin.  The 
grower  must  here  use  his  judgment.  In  many  cases  a  dilution  of 
1  (fart  of  fonnalin  to  50  parts  of  water  may  be  best.  This  solution 
(1  part  to  100)  should  be  applied  to  the  soil  at  about  the  rate  of  1 
gallon  to  the  square  foot;  less,  of  course,  if  the  soil  be  wet  and  the  solu- 
tion stronger.  It  is  best  applied  by  one  man  either  through  hose 
attached  to  large  tank  or  with  a  large  watering  pot,  another  work- 
man spading  the  soil  over  as  the  solution  goes  on.    It  should  be 


Fio.  EL— Apparatna  lor  steam  >terillitng  aail  bjr  the  tnTcrted-fHUi  method. 

pointed  out  that  all  beds  treated  with  formalin  should  be  first  tile- 
drained,  and  the  soil  should  not  be  worked  after  treatment  until  the 
excess  water  is  well  drained  off.  As  soon  as  the  soil  will  work  without 
puddling,  it  should  be  again  thrown  up  loosely  to  permit  the  evapora- 
tion of  the  formaldehyde.  Ten  days  or  two  weeks  after  treatment, 
several  respadings  of  the  soil  having  been  made,  the  beds  should  be 
in  shape  for  replanting. 

Steam  sterUizaHon. — Where  a  good  steam  boiler  is  available,  steam 

may  be  used  very  effectively.     The  inverted-pan  method  devised  by 

Mr.  A.  D.  Shamel,  of  the  Bureau  of  Plant  Industrj',  appears  to  be 

the  most  practicable  for  ginseng  beds.     The  apparatus  (fi&^W.Afr 
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ginseng  beds  of  the  usual  width  should  consist  of  a  galvanized-iron 
pan,  4  by  10  feet  and  6  inches  deep,  which  ia  inyerted  over  the  soil 
to  be  sterilized,  the  steam  being  admitted  through  a  steam  hose  con- 
nection in  the  end  or  side  of  the  pan.  The  shaip  edges  of  the  pan 
which  are  forced  down  into  the  soil  prevent  the  escape  of  the  steam. 
The  pan  is  fitted  with  handles  for  moving,  apd  should  weigh  not  inore 
than  400  pounds.  The  soil  is  prepared  as  for  planting.  All  fertilizers 
are  appUed  and  worked  in  as  desired.  A  few  potatoes  are  buried 
at  a.  depth  of  about  a  foot  to  gauge  the  degree  of  heat  attained.  These 
should  be  cooked  when  sterilization  is  completed.  The  steam  should 
be  kept  at  as  high  a  pressure  as  possible,  80  to  100  pounds,  and  the 
treatment  should  be  continued  for  one  to  two  hours,  depending  upon 
the  pressure  maintained.  This  treatment  will  destroy  not  only  all 
fungous  spores  but  weed  seeds  as  well. 

BEI^TION  OF  FEB.TII.IZEBS  TO  DISEASES  OF  GINSEKa. 

It  is  not  the  intention  here  to  discuss  the  use  or  value  of  different 
fertilizers  for  the  production  of  increased  yields  of  ginseng.  It  is 
desired  only  to  call  the  attention  of  growers  to  a  few  facts  in  regard 
to  the  effect  on  certain  diseases  of  this  crop  of  some  substances  which 
may  be  applied  to  the  soil  as  fertiUzers.  But  relatively  little  is  known 
concerning  this  subject  even  an  regards  crops  much  older  and  more 
extensively  studied  than  ginseng.  We  sh^I  call  attention  only  to 
some  points  on  which  we  seem  to  have  a  little  light. 

lAme. — Lime  has  been  widely  used  by  growers  on  their  ginseng  beds. 
Many  beds  have  been  examined  in  wliich  lumps  of  lime  were  still  to 
be  seen  in  the  soil  the  second  season  after  it  had  been  applied,  so  heavy 
was  the  application.  From  the  natural  acid  character  of  the  wood- 
land soil  in  which  ginseng  grows  in  a  wild  state,  lime  would  seem  of 
doubtful  value  to  the  plant  under  cultivation.  Disaster  in  the  form 
of  the  root-rust  or  fiber-rot  has  almost  invariably  followed  its  use. 
An  alkaline  condition  is  very  favorable  to  the  development  of  Thie- 
lavia  hasicola,  the  fungus  believed  to  cause  tjiis  disease.  Lime  ap- 
plied to  the  soil  brings  about  this  alkaline  condition.  Its  use  on 
ginseng  soil  ia  to  be  avoided. 

Wood  ashes. — On  account  of  the  liigh  percentage  of  Ume  wliich 
wood  ashes  contain  their  action  in  relation  to  root-rust  or  fibei^rot  is 
much  the  same  as  that  of  lime,  and  their  use  is  dangerous. 

Add  phospJiate. — One  of  the  constituents  of  most  commercial  fer- 
tilizers is  acid  phosphate,  to  be  had  in  tlie  form  of  treated  rock,  i.  e., 
containing  phosphorous  treated  with  sulphuric  acid.  It  may  also  be 
Iiad  in  tlie  form  of  acid-treated  bone.  Its  effect  upon  the  spil  is  to 
bring  about  an  acid  condition  which  is  unfavorable  to  the  rust  fungus' 

"  Bri^p,  L.  J.  The  Fielil  Treatmenl  ol  Toba»o  Hoot-llol.  Cirrulai  7,  Itufesu  of  Plant  Industrr, 
V.  fl.  Depl,  of  Aiirinillijre,  IflOC.  pp.  fl-K.  _^ 
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and  apparently  favorable  to  the  growth  of  ginseng.  Hence,  the  appli- 
cation of  acid  phoBphate  (treated  rock)  is  one  of  the  most  efficient 
means  of  combating  this  disease.  The  amount  to  be  applied  will 
depend  upon  the  previous  treatment  of  the  soil;  that  is,  whether 
limed  or  fertilized  with  ashes,  etc.  From  1,000  to  2,000  pounds  of 
acid  phosphate  per  acre  have  given  good  results  in  many  places.' 
Where  the  soil  from  repeated  apphcations  of  lime  or  ashes  has  become 
very  alkaline  it  may  be  very  unprofitable  to  attempt  to  remedy  con- 
tions  by  the  use  of  acid  phosphate.  (See  p.  31.)  Where  acid  phos- 
phate is  used  for  this  disease  no  nitrogen  or  potash  is  to  be  used 
with  it. 

Leafrnvlch.. — ^Very  recently  Mr.  Frederick  V.  Coville,  of  the  United 
States  Department  of  Agriculture,  has  called  our  attention'  to  the 
fact  that  ordinary  oak  or  maple  leaves  when  freshly  fallen  contain  a 
large  proportion  of  acid  which  rapidly  leaches  out  of  the  leaves  wiUi 
the  rains  of  fall  and  winter.  He  has  suggested  the  posaibihty  of 
bringing  about  an  acid  condition  of  the  ginseng  beds  by  the  use  of  a 
mulch  of  oak  or'  maple  leaves  applied  as  soon  as  they  fall  in  autumn 
and  removed  early  in  the  spring  before  they  can  interfere  with  the 
coming  up  of  the  plants.  Extensive  experiments  to  test  this  sug- 
gestion are  now  under  way,  but  no  results  can  yet  be  reported. 

Nitrogenous  fertilizers. — An  excessive  use  of  nitrogenous  fertilizers 
appears  to  be  responsible  very  frequently  for  a  serious  leaf  injury. 
(Pl.XII,  fig.  3.)  This  injury  has  been  many  times  observed  and  in 
certain  places  it  was  clear  that  heavy  applications  of  nitrate  of  soda 
to  the  soil  the  previous  autumn  were  responsible  for  it.  In  other 
cases  the  evidence  carefully  gathered  and  studied  indicated  that  heavy 
apphcations  of  barnyard  manure  had  produced  tlie  injury.  Similar 
injury  from  the  use  of  hen  manure  on  the  beds  is  reported.  A  light 
mulch  of  manure,  even  fresh  manure,  applied  in  the  fall  does  not 
appear  to  be  dangerous. 

DBAmAOE  OF  aufSENO  BEDS. 

■  In  a  munber  of  connections  the  necessity  for  artificial  drainage  in 
the  cultivation  of  ginseng  has  been  already  pointed  out.  Drainage 
consists  essentially  in  the  removal  of  excess  water  from  the  soil  in 
the  root  zone.  When  plants  are  growing  naturally  in  the  forest  the 
excess  water  in  the  soil  is  removed  by  the  roots  of  the  trees  and 
shrubs.  Under  cultivation  some  artificial  means  of  removing  this 
excess  of  water  from  tlie  beds  must  be  employed.  The  means  best 
adapted  for  ginseng  gardens  is  some  typo  of  underground  channel. 
Open  drains,  usually  the  paths,  are  not  efficient  and  are  not  to  be 

1  Whgti^,  H.  B.,  and  Osner,  Qeorgt.    Tbe  Fiber  Rot  ol  Olnsetig  ami  lu  Contiol.    Spocial  craiH,  n.  i., 
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depended  on.  Many  materials  may  be  used  for  these  underdraina, 
but  the  ordinaiy  hard-burned  clay  tiles  have  proved  most  efFective 
ajid  permanent.  Cement  tOes  now  coming  into  use  are  also  very 
satisfactory. 

Depth,  frequency,  and  size  of  drmra. — ^The  drainage  method  must 
vary  with  the  character  of  the  soil,  subsoil,  and  the  character  and 
amount  of  the  rainfall.  Since  water  percolates  so  much  more 
readily  through  sand  and  gravel  than  through  clay,  drains  should  be 
placed  much  deeper  in  the  former  (3  to  4  feet)  than  the  latter  (IJ  to 
2  feet).  The  lines  of  tiles  should  be  placed  from  6  to  S  feet  apart 
and  where  pos^ble  under  the  center  of  the  bed.  The  size  of  the  tiles 
depend  upon  the  volume  of  water  to  be  handled  and  upon  the  slope 
of  the  land  or  gradient.  In  general  3-inch  tiles  will  be  found  satis- 
factory. 

In  the  construction  of  a  tile  drain  the  grower  should  take  special 
precaution  in  regard  to  a  number  of  points.  Some  of  these  points 
are  as  follows:  (1)  So  far  as  possible  the  drain  should  run  with  the 
slope  of  the  land,  tJie  fall  being  as  great  as  the  nature  of  the  land  will 
permit  having  the  gradient  unifonu.  (2)  The  outlet  should  be  well 
protected  against  the  entrance  of  small  Animals.  (3)  The  joints 
should  be  fairly  close,  a  feature  that  can  best  be  attained  by  the  use 
of  hexagonal  tiles. 

Effect  of  drainage. — ^The  tile  drain  will  not  only  remove  the  excess 
of  water  from  the  root  zone  and  in  this  way  make  the  roots  less  liable 
to  the  attacks  of  certain  parasitic  oiganisms,  but  will  aifect  tlie  roots 
in  a  number  of  other  ways.  Among  the  most  important  of  these 
effects  are  the  following:  (1)  It  improves  the  aeration.  This  result 
comes  from  the  granulating  effect  of  the  removal  of  the  excess  water, 
allowing  a  better  circulation  of  air  through  the  soil.  The  roots  of 
plants  require  the  oxygen  of  the  air  just  as  do  man  and  other  animals. 
Oxygen  is  also  necessary  for  the  growth  of  favorable  soil  organisms. 
(2)  Drainage  raises  the  average  temperature  of  the  soU.  It  is  well 
known  among  growers  that  a  wet  soil  is  a  late  soil,  while  a  well- 
drained  soil  is  much  earher  in  attaining  the  temperature  necessary 
for  the  germination  and  growth  of  plants.  In  other  words  good 
drainage  lengthens  the  growing  season.  (3)  Drainage  will  reduce 
heaving  which  results  from  the  freezing  of  wet  soils.  In  the  opinion 
of  many  growers  heaving  is  responsible  for  much  injury  to  seedlings. 
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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  A<]ricui.tdbb, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  March  SO,  191S. 
SiK :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  The 
Pecan,"  by  Mr.  C.  A.  Reed,  Special  Agent  in  Nut-Culture  Investi- 
gations, prepared  under  the  direction  of  Mr.  A.  V.  Stubenrauch, 
Expert  in  Charge  of  Field  Investigations  in  Pomology. 

I  recommend  that  this  paper  be  published  as  Bulletin  Na  261  of 
the  Bureau  series. 

Respectfully,  B,  T.  GtAixowAr, 

Chief  of  Bureau. 
Hon.  Jahes  Wilson, 

Secretary  of  Agriculture. 
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nrrBODtrcTiON. 

The  pecan  is  one  of  the  most  important  of  the  nut-bearing  trees 
now  grown  in  the  United  States,  and  within  the  area  thought  to  be 
adapted  to  its  culture  no  other  agricultural  or  horticultural  product 
which  has  appeared  during  recent  years  is  attracting  greater  attention 
or  being  so  widely  exploited.  It  was  not  found  by  the  early  botan- 
ists nearer  the  Atlantic  coast  than  western  Alabama  in  the  South  and 
central  Tennessee  and  Kentucky  in  the  North,  but  with  the  progress 
of  agriculture  in  the  South  the  species  has  been  carried  eastward 
and  widely  distributed  with  apparent  success  over  the  eastern  Gulf 
and  South  Atlantic  States.  It  has  also  been  sparingly  introduced 
into  many  of  the  Northern  States,  including  Ohio,  Michigan,  New 
York,  Pennsylvania,  Maryland,  Delaware,  New  Jersey,  and  to  a 
slight  extent  into  the  lower  New  England  States.  In  the  West  it 
has  received  but  little  attention.  A  few  planted  trees  may  be  found 
here  and  there  from  Washington  to  southern  California,  but  pecan 
growing  has  not  become  an  important  industry  west  of  the  Rocky 
Mountains. 

The  evident  age  of  not  uncommon  large  trees  near  the  Gulf  coast 
indicates  that  the  planting  of  pecans  in  the  Southern  States  east  and 
south  of  the  area  of  the  natural  range  of  the  species  has  been  in  prog- 
ress for  more  than  a  century.  The  planting  of  orchards  in  those 
States  began  with  seedling  trees  about  20  years  after  the  Civil  War. 
During  the  early  nineties  grafted  and  budded  trees  of  named  varieties 
appeared  in  sufficient  numbers  so  that  a  few  orchards  of  such  trees 
were  then  planted,  but  comparatively  few  orchards  of  either  seedling 
or  grafted  trees  were  planted  previous  to  1900,  Since  that  time, 
especially  during  the  past  five  years,  the  planting  of  pecan  orchards 
in  the  Southern  States  has  been  taking  place  at  a  rapidly  accelerating 
rate.  In  southern  Mississippi,  southern  Alabama,  central  and  south- 
em  Georgia,  and  northern  Florida,  large  tracts  of  land,  frequently 
several  hundred  acres  in  extent,  are  being  planted  to  pecan  trees  and 
later  sold  to  outside  investors.  For  several  years  the  demand  for 
nursery-grown  trees  has  been  far  beyond  the  supply,  leading  nursery* 
37184'— Bui.  261— 12 2  C^^^,-,]^- 
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8  THE  PBCAH. 

men  booking  orders  for  their  entire  output  from  six  to  eight  inonth<» 
before  the  planting  season.  Most  unusual  interest  is  being  manifested  ^ 
in  pecan  culture,  and  investments,  which  are  large  for  an  industry 
that  is  still  in  its  infancy,  are  being  made  in  spite  of  the  fact  that  very 
few  pecan  orchards  are  as  yet  of  sufficient  age  to  have  been  in  bearing 
long  enough  to  furnish  reliable  data  upon  which  to  make  safe  estimates 
as  to  the  probable  yields  of  a  given  variety  at  any  stated  age  in  par- 
ticular localities.  Observations,  accurate  in  themselves,  on  the  bearing 
records  of  single  trees  here  and  there  are  frequently  taken  as  the  basis 
for  estimates  as  to  the  probable  yield  of  an  entire  orchard  of  the 
same  variety  or  varieties,  but  as  it  usually  develops  that  the  trees 
making  these  records  have  grown  under  conditions  of  exceptionally 
favorable  environment,  the  fallacy  of  su.ch  calculations  is  at  once 
apparent.  To  be  at  all  trustworthy,  estimates  as  to  future  yields 
must  be  based  on  the  average  records  of  a  great  number  of  trees  under 
normal  conditions  rather  than  of  single  trees  which  are  conspicuous 
(  because  of  their  abnormal  production. 

An  erroneous  impression  to  the  effect  that  the  pecan  has  no  serious 
enemies  in  the  way  of  insect  pests  or  fungous  diseases  and  that  it  is 
not  affected  by  drought,  freezing  temperatures,  or  high  winds  has 
become  prevalent  among  a  considerable  portion  of  prospective  com- 
mercial and  amateur  planters.  No  agricultural  product  is  without 
its  natural  enemies  and  other  obstacles  that  must  be  overcome.  When 
any  plant  is  brought  under  cultivaticHi  and  large  contiguous  areas 
are  planted,  the  opportunities  for  the  development  and  spread  of  the 
insects  and  diseases  attacking  it  are  greatly  increased.  The  pecan  is 
no  exception  to  this  rule,  and  in  due  time  many  serious  enemies  to  it 
must  be  expected  to  appear.  Among  the  insects  that  have  already  ap- 
peared are  those  which  attack  the  fruit  buds  in  early  spring;  girdlers 
which  cut  off  the  twigs  during  the  latter  part  of  the  growing  season, 
frequently  causing  branches  with  clusters  of  nuts  to  fall  to  the 
ground;  webworms  which  defoliate  the  trees;  shuckworms  which 
destroy  the  nut  by  burrowing  out  the  soft  hull  while  immature; 
weevils  which  work  in  the  nut  itself;  and  bwers  which  penetrate  the 
body  and  main  branches  of  the  tree;  besides  a  number  of  others  less 
well  known.  A  large  number  of  fungous  diseases  also  attack  the 
pecan.  The  most  important  of  these  diseases  is  the  pecan  scab,  which 
attacks  the  foliage,  stems,  and  hulls  of  the  young  nuts  of  mature 
trees  and  which  is  sometimes  very  serious  on  late,  rapidly  growing 
trees  of  certain  varieties  in  the  nursery. 

Investigations  of  the  control  of  insects  and  fungous  diseases  at- 
tacking the  pecan  are  receiving  the  attention  of  other  investigators; 
a  detailed  discussion  of  these  problems  is  therefore  beyond  the  scope 
of  this  bulletin,  which  is  designed  to  give  such  general  information 
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concerning  the  various  phases  of  tlie  pecan  and  its  culture  as  is  avail- 
able at  the  present  time.' 

Long-continued  rains  at  the  blossoming  time  which  interfere  with 
pollination,  late  spring  frosts  which  kill  the  buds  or  destroy  the 
young  nutlets,  sudden  drops  of  temperature  in  winter  during  which 
immature  late  growth  may  be  severely  frozen  back,  subtropical 
storms  of  such  intensity  as  to  blow  the  nuts  off  and  sometimes  to 
uproot  grown  trees,  and  droughts  during  the  late  summer  months 
just  as  the  nuts  are  maturing  are  inevitable  obstacles  which  must  be 
token  into  consideration. 

BOTANICAZ>  CI.ASSIFICATXOII  OF  THE  PECAN. 

The  pecan  is  an  American  species  of  nut-bearing  tree  belonging  to 
the  botanical  family  Juglandaceie,  which  includes  also  the  hickories, 
the  walnuts,  and  the  butternut.  It  hag  been  variously  known  as 
Jugltms  pecan,  Carya  olivaefoTtnis,  and  by  other  less  common  terms. 
The  botanical  name  now  commonly  accepted  is  Ilicoria  pecan. 


PlO.  1.— Ootline  map  of  the  VaUtA  States,  showing  1 
omasional  plantlDgB  Id  Ibe  Wentrrn  Statps  and  sq 
and  Nortb, 

KATUBAL  SISTBIB1TTI0N. 

The  pecan  is  wholly  an  American  species  found  only  in  certain 
parts  of  the  United  States  and  Mexico.  Figure  1  is  an  outline  map 
of  the  United  States  showing  areas  within  which  the  pecan  occurs 
at  the  present  time.    FrtHU  this  map  it  will  be  seen  that  with  the 

>  All  InqalrlM  aiMressed  to  this  Department  relatlDg  to  the  matter  et  Insect  i>est8  should 
be  directed  to  the  Chief  of  the  Bureau  of  Entomology,  and  those  regarding  dlscnses  to  Ibe 
nitbolociat  In  CbBrg«  of  Fnilt'DUease  Invettigationa,  Bureau  o(  Plant  InduBtcj. 
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exception  of  a  small  area  '  in  central  Alabama^  west  of  Montgomery, 
the  eastern  boundary  of  the  pecan  habitat  is  marked  by  an  irregular 
line  drawn  southward  across  central  Kentucky  to  central  Tennessee ; 


thence  south   and   west   to  near  cenlral   northern   Mississippi,  and 
sontliwcHt  (o  central  soutliern  Louisiana;  from  this  point  the  line 
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parallels  the  border  of  the  Gulf  of  Mexico  to  southern  Texas  with- 
out reaching  the  coast.  In  a  line  nearly  parallel  to  that  of  the  eastern 
border,  the  western  boundary  extends  from  southwestern  Iowa  across 
eastern  Kansas,  western  Oklahoma,  and  western  Texas  to  the  Rio 
Grande. 

HABIT  OF  OBOWTH. 

In  habit  of  growth  the  pecan  varies  greatly,  according  to  environ- 
ment and  locality.  Under  the  most  favorable  conditions  it  develops 
a  massive  spreading  top  in  the  open,  while  in  thickly  crowded  forests 
it  attains  great  height.  In  the  alluvial  lands  of  the  Mississippi 
Kiver  bottoms  specimen  trees  ranging  from  1  to  6  feet  in  diameter 


a  the  K«ntU[^ky  side  oF  the 
[nd. 

and  from  150  to  170  feet  in  height  are  not  unconmion.  Figure  2 
shows  a  pecan  tree  in  Ascension  Parish,  La,,  photographed  in  190!>, 
having  an  estimated  height  of  130  feet,  a  spread  of  125  feet,  and 
measuring  18  feet  3  inches  in  circumference  at  breast  height.  A  view 
of  a  native  forest  cleared  of  all  timber  other  than  pecan,  situated  on 
the  Kentucky  dde  of  the  Ohio  Kiver  not  far  from  Evansville,  Ind., 
is  shown  in  figure  3.  Pecan  trees  having  diameters  of  2  to  4  feet 
and  heights  of  75  to  100  feet  are  not  uncommon  in  this  forest. 

In  the  semiarid  sections  of  Texas  the  growth  is  different  from 
that  of  humid  regions;  the  trees  do  not  attain  such  great  size,  their 
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bodies  are  shorter,  the  limbs  more  irregular,  and  the  terminal 
branches  much  more  willowy.  An  illustration  of  the  characteristic 
growth  in  that  section  is  shown  in  figure  4,  reproduced  from  a  photo- 
graph taken  in  Landa  Park,  New  Braunfels,  Comal  Co.,  Tex.' 

FLOWEBINQ  HABIT. 

The  pecan  tree  has  alternate  pinnate  leaves,  with  from  11  to  17 
leaflets  each;  the  flowers  are  moncecious,  i.  e.,  the  staminate  and 
pistillate  blossoms  are  borne  separately  upon  the  same  tree.  The 
staminate  blossoms  appear  in  clusters  of  catkins  upon  the  last  sea- 
son's growth  somewhat  in  advance  of  the  pistillate  blossoms,  whidi 


D  Laada  Park,  New  Braotl- 

are  found  only  at  the  terminals  of  the  new  branches.  A  cluster  of 
pecan  foliage  illustrated  in  figure  5  ^  shows  the  arrangement  of 
floral  organs.  The  catkins  are  to  be  seen  as  pendulous  clusters  sus- 
pended from  the  growth  of  the  past  season.  The  pistillate  flowers 
are  somewhat  obscurely  shown  at  the  point  of  termination  of  the 
new  growth.  A  section  of  a  catkin  is  shown  at  a  and  of  a  pistillate 
flower  at  6,  both  greatly  enlarged, 

'  Tbpse  trees  nre  dniped  witti  "  Spntilsb  moss"  (Dendropogon  uineoldft'i,  a  pendulous, 
benrdllke  air  plant  o(  grn;  color  nblch  attHcheB  Itself  to  tbe  brancheH  of  mao;  speclea 
of  trees  iD  )be  Soutb.  This  moss  In  not  a  true  parasite,  as  It  obtains  no  food  from  Its 
bost :  but  If  oegleot«d  after  It  baa  eatabllabed  Itself  od  pecan  trees  It  Is  liable  to  become 
a  serious  pest,  as  It  coven  the  branches  to  such  an  extent  aa  etrectlvely  to  smoUier  tbe 
bearing  area. 

'The  drawing  was  made  verr  earl;  In  the  growing  seasoD,  before  Uie  normal  number 
of  leaHelB  bad  appeared.  The  staminate  bloom  Is  In  somewhat  greater  profusion  tban 
tbe  areram  for  tlie  vnrlelj-  sbown.  which  Is  the  Van  Demau, 
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DECBEASE  IN  NlTMBXiB  OF  NATIVE  TBEES. 

The  normal  clearing  of  forests  in  any  community  during  its  agri- 
cultural development,  the  increased  use  of  pecan  timber  for  hard- 
wood manufacturing  purposes,  and  the  extravagant  habits  of  cutting 
out  the  tops  at  harvest  time  and  of  chopping  down  the  trees  alto- 
gether in  order  more  easily  to  obtain  the  nuts,  practices  which  pre- 
vail in  many  sections,  have  combined  seriously  to  reduce  the  number 
of  pecaa  trees  in  the  native  forests.     The  first  two  causes  can  hardly 


Pig.  6. — Pecan  tallage  and  flowers,     a.  Section  of  n  catkin  <Btam1nale  flower  cluster)  ; 
b,  pistillate  flower. 

be  prevented,  and  it  is  doubtful  whether  the  latter  practices  can  be 
checked  until  the  finest  specimens  have  entirely  disappeared. 

CULTITBAI.  DISTBTBimON. 

East  of  the  Mississippi  River  and  its  northern  tributaries  the  pet^n 
has  been  introduced  into  a  majority  of  those  States  to  which  it  is  not 
native,  but  it  is  only  within  certain  localities  that  the  .species  has 
thus  far  indicated  its  probable  commercial  adaptability.    With  the 
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exception  of  the  native  trees  occurring  in  western  Kentucky,  southern 
Indiana,  southern  Illinois,  southeastern  Iowa,  and  eastern  Missouri, 
pecan  trees  are  not  found  in  considerable  numbers  north  of  the  lati- 
tude of  lower  Virginia,  It  does  not  adapt  itself  to  mountainous  sec- 
tions or  to  lowlands  in  which  standing  water  is  found  on  or  near  the 
surface  for  protracted  periods.  Few  plantings  have  been  made  below 
central  Florida  or  in  mountainous  areas,  but  with  these  exceptions 
representatives  of  the  species  are  not  uncommon  over  any  large  area 
in  the  southeastern  quarter  of  the  United  States.  Certain  localities 
are  undoubtedly  better  adapted  to  pecan  culture  than  others,  but  in 
the  present  infancy  of  the  pecan  industry  it  is  too  early  to  name  the 
most  favorable  sections.  Orchards  already  planted  are  mostly  found 
within  a  few  comparatively  small  areas,  a  fact  which  is  without  doubt 
largely  due  to  the  common  tendency  of  a  community  to  follow  a 
leader,  which  in  this  instance  has  been  in  the  matter  of  planting  pecan 
trees,  rather  than  to  established  proof  of  special  adaptability  of 
the  particular  locality.  The  areas  of  most  extensive  plantings  are 
indicated  by  the  gradations  in  shading  shown  on  the  outline  map 
(fig.l). 

EXTENT    OP    FLANTHfX}. 

During  the  winter  of  1908  an  inquiry  was  made  by  the  Bureau  of 
Plant  Industry  regarding  the  pecan  orchards  then  in  existence.  Re- 
plies were  received  covering  about  600  orchards  situated  in  various 
portions  of  the  South.  These  reports  show  a  total  of  nearly  300,000 
trees  then  under  cultivation.  More  than  two-thirds  of  these  trees, 
viz,  209,069,  were  of  named  varieties  (including  both  nursery -grown 
and  top- worked  trees) ,  39,839  were  seedlings  of  known  parentage,  and 
45,086  were  from  seed  of  unknown  origin. 

Of  the  named  varieties,  175,126,  or  nearly  seven-eighths  of  the  total 
number  reported,  were  located  in  10  States,  as  shown  in  Table  I. 
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While  these  figures  do  not  cover  the  whole  area  tiien  devoted  to 
pecan  culture,  they  probably  indicate  the  proportional  planting  in 
each  State. 

It  has  been  recently  estimated '  that  approximately  1,400,000  trees 
have  been  sold  from  the  nurseries  during  the  past  five  years,  or 
>  Letters  from  leadlnK  naraerymen  recetred  during  £%bruary  aiKl  Uareb,  1011. 
D„.„ab,GoOglc 
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from  the  season  of  1906-7  up  to  and  including  that  of  1910-11. 
These  sales  appear  to  have  been  distributed  among  the  principal 
pecan-growing  States  in  much  the  same  proportion  indicated  by 
the  figures  in  Table  I. 

ECONOUC  ncPOBTAlTCZL 

The  figures  of  pecan  production  of  the  census  for  1910  have  not 
yet  been  published,  but  from  estimates*  made  by  a  number  of  the 
leading  wholesalers  of  pecans  the  annual  crop  in  the  State  of  Texas 
al<Hie  during  the  past  five  years  has  ranged  from  135  to  660  car- 
loads, or  from  3,645,000  to  17,820,000  pounds.'  The  prices  to  the 
producer  have  ranged  from  4  to  16  cents  per  pound.  During  the 
past  five  years  the  average  midseason  price  has  been  from  7  to  9 
cents  a  pound.  Estimates  derived  from  the  same  source  indicate 
that,  beginning  with  Louisiana,  next  to  Texas  in  quantity  of  pro- 
duction, and  ending  with  Indiana  and  Illinois,  each  producing  about 
10  cars,  the  remainder  of  the  average  crop  is  apportioned  among  the 
other  pecan-producing  States  in  about  the  following  order:  Louisi- 
ana, Oklahoma,  Arkansas,  Kansas,  Missouri,  Kentucky,  Tennessee, 
Mississippi,  Indiana,  and  Illinois. 

Commercially  speaking,  orchard-grown  pecans  have  not  yet  been 
produced  in  sufficient  quantities  to  affect  the  general  market  to  an 
appreciable  degree.  The  demand  for  pecans  of  the  named  varieties 
created  by  nurserymen  for  use  as  samples,  or  by  fancy  confectioners, 
tourists,  and  occasionally  by  seedsmen  has  caused  a  very  wide  range 
in  prices,  which  can  not  be  expected  to  reach  a  normal  basis'  until  the 
cultivated  pecans  reach  the  general  markets  in  sufficient  quantity  to 
compete  fairly  with  wild  nuts. 

Among  the  nuts  exported  frwri  this  country  the  pecan  is  of  rela- 
tively small  importance  and  is  not  separately  listed  in  the  Govern- 
ment reports.  According  to  the  annual  reports  of  the  Department 
of  Commerce  and  Labor,  the  importations  of  pecans  from  Mexico, 
first  separately  listed  in  1908,  are  shown  in  Table  IL 

Table  U.—Importationa  of  pecans  from  Mexico  into  the  Vntled  BtaUs  for  the 
fiscal  year»  1908  to  1911,  inclusive.* 


Final  yeus,  ended  lui»  30. 

Quantlly. 

VahW. 

1.118,071 

i».m 

■  Lctten  received  durlDjt  (he  month  ol  February,  1611. 

■  .V  carload  ot  pecans  welgha  from  34,000  to  35.000  pounihi. 

■A  duty  o(  1  cCDt  a  pound  ha*  bees  levied  apon  all  pecans  thus  far  Imported. 
37184*— Bnl.  251—12 3 
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CULTUBB. 
PEE8EHVATI0N   OF   NUT-BEARING  FOBESTS. 

The  value  of  pecan-producing  forests  is  coming  io  be  recognized 
to  such  an  extent  that  at  the  present  time  certain  enterprising  own- 
ers are  not  only  taking  steps  to  prevent  their  further  destruction  but 
are  increasing  their  productiveness  by  a  careful  and  systematic  elimi- 
nation of  all  unprofitable  trees,  so  as  to  give  greater  advantage  to 
such  as  produce  superior  nuts. 


E^G.  6. — ^A  pecan  forcBt  near  Sbd  Antonio,  Tex.,  In  process  of  Iransrormntion  tnto  D  grove 
b7  the  elimination  of  all  trees  otber  than  tbe  moat  dealrable  pecaaa.  Note  the  dlatancea 
between  trees. 

This  work  is  well  worthy  of  encouragement.  As  clearing  too  sud- 
denly will  expose  the  remaining  trees  to  injury  by  high  winds,  the 
thinning-out  process  should  be  brought  about  gradually.  The  least 
desirable  pecan  trees  should  be  marked  during  the  harvest  period 
and  subsequently  removed.  In  clearing  such  tracts  the  owner  should 
keep  in  mind  the  best  methods  of  converting  the  forest  into  an 
orchard.  Trees  which  produce  the  best  nuts  in  the  greatest  quantity 
should  be  the  ones  allowed  to  remain.  As  far  as  possible  the  low- 
headed  trees  should  be  given  preference.  Pruning,  having  in  mind 
the  cutting  back  of  long,  spindling  branches  and  the  removal  of 
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broken  tops,  will  have  a  decidedly  beneficial  effect.  As  the  new  tops 
begin  to  take  definite  form  in  later  years,  further  improvement  by 
elimination  should  continue.  The  owner  must  decide  for  himself 
regarding  the  advisability  of  top-working  any  or  all  trees. 

When  two  trees  of  equal  merit  (so  far  as  quality  of  nuts,  regu- 
larity of  bearing,  health,  and  apparent  condition  of  the  trees  are  con- 
cerned) crowd  each  other,  preference  should  be  given  the  one  which 
releases  its  nuts  from  the  hulls  with  the  greater  readiness.  If  oae 
is  more  subject  to  fungous  diseases  or  to  ravages  of  insect  pests  than 
the  other,  it  should  be  removed.  Vacant  spaces  in  the  wood  lot 
should  be  filled  in  by  planting  nuts  from  the  best  trees  or,  better  stiU, 
by  transplanting.  Any  attention  to  cultivation,  irrigation  if  neces- 
sary, or  the  application  of  compost  should  result  in  an  increased  pro- 
duction of  nuts.  A  pecan  forest  near  San  Antonio,  Tex.,  treated  in 
the  manner  just  described,  illustrating  what  can  be  done,  is  shown  in 
figure  6. 

SOIL  AND  MOIBTCRE  REQUlEtEMEMTS. 

In  its  early  history  the  pecan  was  thought  to  be  severely  exacting 
in  its  requirements  of  soil  and  moisture  conditions  and  in  the  essen- 
tials for  successful  propagation.  Since  becoming  better  known, 
however,  it  has  been  found  that  while  certain  conditions  may  be 
most  cfHiducive  to  good  results,  the  pecan  adapts  itself  to  varying 
wvironment  to  such  an  extent  that  it  has  been  planted  with  appar- 
ent success  in  a  great  variety  of  soils  in  the  Southern  States,  Ideals 
are  constantly  changing  as  experience  is  gained,  but  in  the  light  of 
present  knowledge  a  deep,  fertile  soil,  sufficiently  porous  to  admit  of 
free  root  growth,  well  drained  yet  by  no  means  dry,  is  considered  as 
being  best  adapted  to  pecan  culture.  Localities  in  which  the  water 
table  below  the  surface  is  within  reach  of  the  taproot  seem  to  be 
preferred  by  the  pecan.  This  fact  is  of  such  common  belief  with 
the  well  drivers  of  the  semiarid  portion  of  Texas  that  they  seek 
proximity  to  pecan  trees  when  boring  for  water.  It  is  essential  that 
the  trees  should  not  be  allowed  to  remain  in  standing*  water  for  any 
great  length  of  time,  although  an  occasional  overflow  to  a  depth  of 
several  feet  apparently  does  no  harm. 

HISTOHV  OF  FROFAGATION  AND  PLANTING. 

Less  attention  has  been  paid  to  planting  the  pecan  in  orchard 
form  in  regions  where  it  abounds  as  a  forest  tree  than  in  many  of 
the  neighboring  localities  of  nearly  similar  soil  and  climatic  condi- 
tions. It  seems  to  have  been  understood  by  certain  pecan-growing 
pimeers  previous  to  1850  that  the  species  did  not  come  true  from 
seed,  but  that  information  was  not  general  until  a  half  century  later. 
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Practically  all  pecan  orchards  planted  were  of  seedling  trees.  His- 
tory' records  that  in  1846  or  1847  a  slave  gardener,  Antoine  by 
name,  instructed  by  his  owner,  Telesphore  J.  Roman,  succeeded  in 
grafting  16  trees  of  the  variety  which  later  came  to  be  known  as 
Centennial.  Subsequently  110  trees  were  similarly  propagated  by 
the  same  individual,  bringing  the  total  number  known  to  have  been 
grafted  before  the  close  of  the  Civil  War  (1865)  to  126. 

There  is  little  evidence  of  further  propagation  by  this  method 
until  1877,*  when  Emil  Bourgeois,  of  Union,  La.,  successfully  grafted 
11  scions  of  the  variety  now  well  known  as  Van  Deman,  but  then 
called  the  "  Duminie  "  or  "  Duminie  Mire,"  in  honor  of  its  owner. 
The  Frotscher  and  Rome  varieties  were  propagated  by  Richard 
Frotscher,  of  New  Orleans,  in  1882,  as  was  the  Stuart  by  the  late 
A.  G.  Delmas,  of  Pascagoiila  (formerly  Scranton),  Miss.,  in  1886. 
Aside  from  these  records  there  is  little  in  pecan  history  to  indicate 
that  much  was  accomplished  in  the  way  of  propagating  the  species 
other  than  by  planting  the  seed  imtil  the  early  nineties,  when 
grafting  of  named  varieties  came  to  be  a  matter  of  common  prac- 
tice with  certain  growers  in  southern  Mississippi,  Liouisiana,  and 
Texas.  The  limited  number  of  superior  parent  trees  from  which  to 
obtain  grafting  wood,  the  small  d^ree  of  success  then  obtained  with 
that  method  of  propagation,  the  consequent  high  prices  of  nursery 
trees,  together  with  the  ignorance  and  doubt  in  the  public  mind 
regarding  the  certainty  of  grafted  trees,  resulted  in  the  continued 
planting  of  nongrafted  trees  for  the  next  decade.  During  the  years 
1900  to  1905  the  fact  of  the  very  great  dissatisfaction  so  certain  to 
result  from  the  planting  of  seedling  trees  came  to  be  well  known, 
and  since  then  few  trees  of  nongrafted  stock  have  been  planted. 

FROPAGATION. 

SELECniia  SEED  FOR  PLANTING. 

Until  comparatively  recent  years  very  little  attention  has  been 
paid  to  the  selection  of  seed  for  nursery  planting  other  than  to 
obtain  cheap  nuts  of  high  germinating  quality.  No  thought  has 
been  given  at  the  time  of  selecting  the  seed  to  the  subsequent  growth 
of  the  trees,  and  as  a  result  there  has  been  a  conspicuous  lack  of 
uniformity  in  the  rapidity  of  growth  both  in  the  nursery  and  in  the 
orchard.  "While  no  one  has  compared  the  later  behavior  of  trees  which 
grew  slowly  in  the  nursery,  when  transferred  from  the  nursery  to  the 
orchard,  with  the  behavior  of  those  which  grew  more  rapidly  as  seed- 
lings, it  is  logical  to  suppose  that  the  degree  of  vigor  is  proportionately 
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the  same.  It  is  gaierally  conceded  by  nurserymen  in  north  Florida 
and  in  south  Georgia,  where  by  far  the  greater  portion  of  all  nursery 
pecan  trees  are  grown,  and  by  certain  nurserymen  in  Louisiana  who 
are  known  to  have  made  the  comparison,  that  pecan  seed  from 
Louisiana  germinates- more  slowly  and  makes  slower  growth  than 
does  seed  from  the  East.  For  this  reason  Florida  and  Georgia  seed 
is  commonly  used  by  southern  nurserymen. 

Recent  experience  in  north  Florida  and  south  Georgia  in  the 
South  and  in  lower  Virginia  farther  north  has  convinced  the  nursery- 
men in  those  localities  that  southern  seedlings  are  undesirable  as 
stocks  for  northern  scions,  and  vice  versa,  in  that,  owing  to  the  dif- 
ference in  time  of  starting  in  the  spring  and  maturing  in  the  fall, 
□either  of  the  two  makes  a  satisfactory  growth  when  grafted  or 
budded  on  the  other. 

Experience  shows  that  for  seed  purposes  plump  nuts  of  medium 
size  should  be  selected  from  vigorous-growing  and  productive  trees 
as  nearly  free  from  disease  as  it  Is  possible  to  obtain.  As  already 
indicated,  it  is  also  evident  that  seed  from  north  Florida  and  south 
Georgia  is  preferable  for  use  in  the  Gulf  Coast  States  from  Florida 
to  Louisiana  and  that  in  the  selection  of  seed  for  any  locality  the 
influence  of  latitude  should  be  kept  in  mind. 

BTRATIFVING  PECAN  SEED, 

Pecan  nuts  to  be  planted  as  seed  should  be  retained  in  as  nearly 
as  possible  their  original  condition  at  the  time  of  harvest.  If 
allowed  to  become  dry  they  should  be  thoroughly  soaked  before 
planting.  If  the  nuts  are  to  be  held  for  a  period  of  several  weeks 
or  during  the  fall  and  winter  for  spring  planting  they  should  be 
stratified  as  soon  as  practicable  after  harvesting.  "  StratiHcation  " 
is  the  technical  term  for  the  method  of  packing  the  nuts  in  moist 
sand  and  keeping  in  a  cool,  dark  place  to  prevent  evaporation  or 
germination  by  combined  warmth  and  moisture.  To  protect  the  nuts 
from  rodents,  the  box  or  boxes  in  which  the  nuts  are  kept  should 
be  covered  with  wire  screen.    Proper  drainage  must  be  assured, 

PLANTINQ  FEOAN  SEED. 

The  planting  of  pecan  seed  may  be  performed  soon  after  harvest 
or  early  in  the  spring.  Fall  planting  does  away  with  the  need  of 
stratifying,  but  encounters  the  risk  of  loss  by  winter  injury  and 
depredations  of  field  mice  and  other  rodents. 

Germination  is  earlier  and  growth  quicker  in  sandy  soils  than  in 
heavy  soils.  Proper  drainage  is  also  more  easily  assured  in  sandy 
soils,  and  for  these  reasons  light  soils  are  ordinarily  preferred  for 
nursery  purposes.    Irrespective  of  its  nature,  the  land  should  be 
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thorougbly  prepared  before  the  seed  is  planted.  The  soil  should  be 
fertile,  well  cultivated,  and  yet  finn.  Plant  the  nuts  2  to  3  inches 
deep  and  8  to  12  inches  apart  in  rows  4  to  6  feet  apart;  cover  with 
loose,  fertile  soil,  and  pack  firmly.  A  top-dressing  of  leaf  mold  or 
other  light  compost  1  or  2  inches  deep  will  aid  greatly  in  keeping  the 
surface  mellow  and  moist. 

During  the  first  season  the  growth  will  be  largely  confined  to  the 
development  of  a  taproot,  which  will  be  from  3  to  5  times  the  length 
of  the  top.  In  ordinary  seasons  the  growth  above  ground  will  be 
from  6  to  12  inches. 

A  method  occasionally  followed  is  to  plant  half  a  dozen  nuts  in  the 
permanent  location  where  the  tree  is  to  stand.  Later  the  best  one 
of  the  resulting  trees  is  grafted  with  the  desired  variety,  and  the 
others  are  cut  away.  This  method  avoids  the  labor  and  expense  of 
transplanting.  In  actual  practice,  however,  this  method  has  thus 
far  rarely  proved  satisfactory.  On  the  contrary,  the  claim  is  made 
by  several  of  the  more  experienced  growers  that  transplanting  pe^an 
trees  results  in  more  compact  and  fibrous  root  systems  and  is  there- 
fore a  positive  advantage.  Unless  protected  by  heavy  stakes,  the 
young  trees  under  these  conditions  are  subject  to  injury  by  careless 
workmen.  Moreover,  it  frequently  happens  that  none  of  the  nuts 
planted  produces  a  tree  fit  for  grafting.  It  is  therefore  doubtful 
whetJier  tliis  method  of  establishing  an  orchard  can  be  commended. 

COMPABiaON  OF  SEEDLING  AND  GRAFTS)  TREES. 

As  has  been  previously  explained,  no  matter  how  carefully  the 
seed  may  be  selected,  pecans  grown  from  the  nuts  do  not  reproduce 
themselves  true  to  the  parent  type.  Of  all  the  trees  observed  in 
past  experience  with  the  pecan  not  a  single  authentic  instance  is  on 
record  in  which  a  tree  grown  from  the  nut  has  been  identical  with 
its  parent  or  any  of  its  sister  seedlings,  ^^^leneve^  it  is  desired  to 
perpetuate  definite  varietal  characteristics  of  the  pecan  it  must  be 
done  by  asexual  methods  of  propagation,  i.  e-,  by  grafting  or  bud- 
ding. In  contradiction  to  this,  certain  tree  dealers  have  recently 
advanced  the  claim  that  grafted  and  budded  trees  are  proving 
unsatisfactory,  asserting  that  they  are  shorter  lived  and  more  sub- 
ject to  disease  than  seedlings;  that  they  are  otherwise  objectionable 
and  are  consequently  being  discarded.  Evidence  to  support  the 
claim  that  the  operation  of  either  grafting  or  budding,  when  suc- 
cessfully performed,  has  any  effect  whatever  upon  the  longevity  of 
the  tree  or  its  susceptibility  to  disease  is  entirely  lacking.  Healthy 
grafted  and  budded  trees  of  all  ages  up  to  30  years  since  the  opera- 
tion was  performed  are  sufficiently  common  throughout  the  pecan 
area  entirely  to  dispel  all  doubt  as  to  the  enduring  qualities  of  trees 
2"  r    ■,:(;.  .vCAitit^le 
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SO  propagated.    Statonents  to  the  opposite  effect  are  made  evidently 
for  the  sole  purpose  of  selling  inferior  seedling  trees. 

As  ordinarily  only  such  sorts  as  are  especially  productive  or  other- 
wise superior  to  the  average  are  commonly  perpetuated  by  asexual 
propagation,  a.  belief  has  become  more  or  less  prevalent  that  in  some 
way  the  operation  in 
itself   is    responsible 
for    the    productivfe- 
ness.     This  is  a  mis- 
taken   vieV,    as    the 
scions  and  buds  only 
perpetuate  such  char- 
acteristic»  as  they  in- 

heril  from  the  parent        ™-  '  "''  '""  ■■»"'■'"  """"  '"  """  •""""■ 
tree.    Wood  of  the  previous  season  is  preferable  for  grafting  and 
should  be  taken  only  from  the  very  best  and  most  carefully  selected 
parent  trees.  ^ 

CLEFT  OEAFTING. 

In  its  modifications  grafting  has  been  longer  employed  than  bud- 
ding. It  is  performed  during  the  late  winter 
months  just  as  the  buds  begin  to  swell,  or 
very  early  in  the  growing  period.  At  that 
time  the  upward  flow  of  sap  is  most  rapid 
and  the  union  will  be  accomplished  most 
quickly.  Scions  for  any  kind  of  grafting 
should  be  selected  from  the  growth  of  the 
last  season.  Terminal  twigB  were  formerly 
used  almost  exclusively  and  are  still  pre- 
ferred by  some  propagators.  But,  as  the  bud 
at  the  end  of  the  branch  rarely  produces  a 
strong  shoot,  ordinarily  drying  up  and  fall- 
ing off  instead,  terminal  twigs  are  no  longer 
used  to  a  large  extent. 

A  well-filed  fine-tooth  saw,  a  sharp  graft- 
ing knife,  a  specially  devised  grafting  tool 
(fig.  7),  a  short-handled  wooden  mallet  (fig. 
8),  a  quantity  of  rafiia  and  grafting  wax  or 
grafting  cloth,  and  a  number  of  scions  con- 
stitute the  necessary  equipment  for  grafting. 
Id  performing  the  operation  of  cleft  grafting,  the  trunk  or  limb  of 
the  tree  to  be  grafted  (technically  known  as  the  stock)  should  be  cut 
squarely  across  with  the  saw;  the  knife  edge  of  the  grafting  tool 
should  then  be  placed  across  the  stock,  either  over  the  center  or  to 
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one  side  in  order  to  avoid  the  pith,  and  by  tapping  the  back  of  the  tool 
with  the  mallet  split  or,  better,  cut  the  stock  to  a  depth  of  2  to  4 


n. — Cl»ft  gnittEDg.  SuccMBlve  Btc 
cross  Bpctlon  of  tbf  bcIod,  thicker 
■curpi;  lied  to  pceveDt  splitting;  t 
rapping  nocnrcl;  held  with  string. 


<K  In  the  oporatlon :  a  and  b,  TIpwb  of  the  bcIod  ; 
□n  one  Bide ;  d,  the  Bclod  In  place  and  Ihe  stock 
tbe  union  cohered  with  grafting  wai ;  /,  outer 


inches.     Remove  the  tool  and  pry  the  two  parts  of  tlie  stock  apart 
with  tlie  (hick,  narrow  wedge  projecting  from  the  back  of  the  graft- 
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ing  tool  at  the  extreme  end.  PrepB.re  the  scion  by  sharpening  its 
lower  end  with  the  grafting  knife  into  the  form  of  a  wedge(fig.  9,  a 
and  i)  made  thicker  on  the  side  which  will  be  outermost  when  in 
position  (fig.  9,  c).  Insert  the  wedge  end  of  the  scion  in  the  deft 
of  the  stock  so  that  the  cambium  layer  (inner  bark)  of  its  thick  side 
will  be  in  close  contact  with  the  inner  bark  of  the  stock.  The 
scion  should  be  pushed  into  the  cleft  until  the  cut  surface  of  the 
stock  is  on  a  level  with  the  base  of  the  first  bud.  It  will  do  no  harm 
if  it  goes  slightly  deeper.  It  is  imperative  that  the  two  cambium 
layers  be  brought  together  as  closely  as  possible.  With  stocks  of  suffi- 
cient size  a  second  scion  may  be  similarly  placed  in  the  opposite  end 
of  the  cleft.  Hemove  the  iron  wedge  from  the  middle  of  the  cleft 
and  cover  the  cut  surfaces,  including  the  tip  of  the  scions  (unless 
terminal  shoots  have  been  used),  with  grafting  wax  especially  pre- 
pared, being  careful  not  to  cover  the  buds.  If  the  stock  is  weak  and 
inclined  to  further  splitting  after  the  wedge  has  been  removed  it 
i^ould  be  tightly  wound  with  several  wraps  of  a  stout,  rather  coarse 
material  before  the  wax  is  applied.  TVliere  a  large  amount  of  graft- 
ing is  to  be  done,  the  best  as  well  as  the  cheapest  material  for  wrap- 
ping is  a  product  of  one  of  the  eastern  tropical  palms,  known  as 
raffia,  which  is  obtainable  from  dealers  in  nursery  supplies.  For 
propagation  on  a  small  scale,  cotton  warp,  strips  of  old  muslin,  or 
similar  material  will  answer  fully  as  well. 


FORMULAS   rOR   GRAFTING  WAX. 

(1)  Mix  together  thoroughly  4  parts  (by  weight)  rosin,  2  parts 
beeswax,  and  1  part  tallow. 

(2)  A  harder  wax  for  use  in  warm  weather  is  made  of  the  follow- 
ing: Kosin,  4  pounds;  beeswax,  1  pound;  raw  linseed  oil,  one-half  to 
1  pint. 

To  prepare  either  formula  melt  the  ingredients  together,  pour  into 
water,  and  pull.  Rub  the  hands  with  oil  or  grease  before  using  to 
prevent  sticking.  In  using  the  second  formula  the  proportion  of  oil 
will  depend  upon  the  season,  a  greater  quantity  being  necessary  in 
cooler  weather. 

PRZFARATION   OP   ORAFTINO   CLOTH. 

Thin  calico  or  cheap  muslin  saturated  in  melted  wax,  drained,  and 

allowed  to  cool  makes  a  material  which  answers  both  as  a  wax  and 

as  a  binding  substance.    Before  immersing  in  the  liquid,  tear  the  cloth 

into  strips  12  to  18  inches  wide  or  of  whatever  width  may  be  most 
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convenient.  When  thoroughly  saturated  take  it  from  the  solutiioi 
and  while  still  wann  remoTe  the  excess  of  hot  wax.  Various  methods 
of  accomplishing  this  removal  are  practiced.  On  a  small  scale  the 
cloth  may  be  wrung  out  with  the  hands,  but  when  larger  quantities 
of  material  are  to  be  made  a  convenient  method  much  in  use  is  to 
draw  the  cloth  between  two  flat  pieces  of  wood.  A  simple  method 
is  certain  to  suggest  itself  to  any  ingenious  operator. 

When  grafting  cloth  of  the  proper  consistency  is  used  raffia  will 
be  unnecessary,  as  the  properly  prepared  material  carefully  wrapped 
holds  itself  in  place  without  being  tied. 

CAKE  or   tXEFT   GBAFT8. 

Obviously,  two  scions  placed  in  one  cleft  double  the  chance  of 
success.  With  an  ordinary  wrapping  of  waxed  cloth  further  atten- 
tion to  the  graft  itself  will  not  be  needed.  If  wound  with  stout  mate- 
rial the  bandages  should  be  severed  as  soon  as  growth  has  begun,  when 
the  weaker  of  the  two  scions  should  be  cut  away.  If  both  scions  are 
allowed  to  remain,  the  formation  of  a  fork  between  the  two  will  be 
inevitable  and  splitting  very  apt  to  follow,  A  single  sdon  affords 
a  much  better  opportunity  for  the  development  of  a  symmetrical 
head  and  there  is  less  danger  of  crowding  than  when  two  scions 
are  left. 

WHIP   GBAFTING. 

The  operation  of  whip  grafting  is  usually  performed  during  the 
latter  part  of  the  dormant  season,  at  any  point  in  the  trunk  from 
immediately  below  the  surface  to  several  inches  underground.  For 
this  method  of  propagation  the  stock  and  the  scion  should  be  of  very 
nearly  the  same  size,  preferably  not  more  than  three-fourths  of  an 
inch  in  diameter  nor  smaller  than  a  lead  pencil.  With  the  knife  held 
so  as  to  make  an  upward  incisitm,  cut  the  stock  entirely  across  at  a 
l<mg  angle,  as  shown  at  1  in  figure  10.  At  about  one-third  the  dis- 
tance from  the  upper  end  of  the  cut  make  an  incision  parallel  with 
the  grain,  as  shown  at  2  (fig,  10) .  Cut  the  scion  at  as  nearly  the  same 
angle  as  possible  and  make  a  similar  incision  in  the  cut  surface  one- 
third  the  diittance  from  the  upper  end  of  the  cut,  as  shown  at  3 
(fig.  10).  Push  the  cut  surfaces  together  in  such  a  way  that  the 
tongue  of  the  scion  made  by  the  incision  will  be  crowded  into  the 
groove  made  by  the  incision  in  the  stock,  as  shown  at  4  (fig.  10). 
Bind  the  two  parts  together  with  raffia  or  other  material,  as  shown 
in  figure  11  at  a  (not  as  appears  at  &),  and  pack  firmly  with  earth. 
The  use  of  wax  is  not  necessary. 
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CARE  OF  WHIP  GBAFT8. 

When  grafted  by  the  whip-graft  method  the  young  trees  will  re- 
quire little  subsequent  attention  other  than  pruning  and  ordinary 
cultivation.  TATien  the  root  is  that  of  a  very  young  tree  there  will 
be  no  danger  of  the 
supply  of  plant  food 
being  such  as  to  in- 
duce a  growth  of  top 
that  is  too  rapid,  as 
is  frequently  the  case 
with  cleft  grafts,  es- 
pecially in  the  tops 
of  old  trees.  While 
temporary  staking 
as  a  support  to  the 
union  is  not  neces- 
sary, in  numerous 
cases  stakes  will  be 
highly  essentia]  to 
insure  erect  growth. 
The  moisture  of  the 
ground  causes  the 
wrapping  material  to 
decay  in  the  course 
of  a  few  weeks,  and 
it  is  therefore  not 
necessary  to  cut  the 
bands,  as  with  cleft 
grafts. 

BCnoiXa  BY  THE  AN- 
NDLAH   METHOO. 

It  is  probable  that 
more  pecan  trees 
have  been  propa- 
gated    by     annular 

budding         with        its       ^"'*   "*■  — whip  grafting.     Sarly  atepa   In  the  operation: 

,.„     ',  ,  a  and  b.  Front  and  side  vlcwa  of  both  stock  and  scion 

modincations,       than  properly  cut ;  r.  Block  and  scion  In  position  and  ready 

by  all  other  asexual        (or  wrapping. 

methods  combined.  The  process  is  also  known  as  "ring"  and 
"  flute  "  budding.  It  is  performed  during  the  midsummer  months 
at  such  time  as  the  bark  is  found  to  slip  (release)  most  readily.  In 
some  seasons  this  period  may  be  very  brief,  lasting  only  a  few 
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days,  while  in  other  years  the  time  during  which  annular  budding 
may  be  successfully  performed  extends  over  a  period  of  several 
months.  In  the  latitude  of  southern  Georgia  it  is  not  uncommon  for 
this  method  to  bo  successful  from  as  early  as  May  10  until  late 
in  July  or  even  in 
August. 

Annular  budding 
consists  merely  in 
transferring  a  ring  of 
bark  to  which  is  at- 
tached a  bud  of  the 
desired  variety  from 
a  bud  stick'  to  the 
trunk  or  branch  of 
another  tree  in  place 
of  a  similar  ring  of 
bark '  previously  re- 
moved. Specially  de- 
signed tools,  such  as 
are  shown  in  figures 
12,  13,  and  14,  have 
been  devised  for  the 
purpose  of  cutting  the 
rings.  Two  ordinary 
propagating  knives 
having  single  blades 
may  be  fastened  to- 
gether and  made  to 
answer  the  purpose, 
although  they  are  less 
liable  to  make  uniform 
incisions.  Cut  a  ring 
of  bark  from  the  stock 
with  one  of  the  tools, 
slit  it  with  a  single- 
bladed  knife,  and  lift 
iiipr  steps  In  tbp  oppratLon :  from  its  bed  Or  "  ms.- 
._„..  „ uniln!  *""'"  »s  it  is  techni- 
cally called.  Discard 
this  bark  and  fniiii  the  Imd  stick  remove  a  similar  ring,  in  the  center 
of  which  is  a  dormant  bud.  The  bark  of  the  bud  stick  should  be  slit 
on  the  side  opposite  the  bud.  Immediately  place  this  ring  in  the 
URllr  about  2  feet  In  lentrth,  cut  from  a  tr«e  of  tlw 
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Space  left  by  removing  the  bark  from  the  stock  and  wrap  at  once 
with  waxed  cloth,  taking  care  not  fo  cover  the  bud  (fig.  15). 


Pio.  12. — A  niFtol  tool  specially  designed  tor  line  In  annul 
BUDDINO   BY   TIIE   PATCH    JIETIIOD. 


When  the  annular  method  is  used  it  is  obvious  that  the  stork  and 
scion  must  be  of  nearly  the  same  size.     If  tho  bud  stick  is  slightly 


Fig.  13.— a  tool  wilh  wuodvn  hnndli'M  nail  a' 


larger  than  the  stock  a  portion  of  the  bark  to  which  the  biul  is 
attached  may  be  cut  away  so  that  (he  two  ends  of  the  ring  just  meet 
around  the  stock. 
If  the  bud  stick 
should  be  smaller 
than  the  stock  a  strip 
of  bark  on  the  latter 
may  be  left  in  posi- 
tion to  complete  the  """  '°  *"'""""■  """'""«- 
ring.  In  actual  practice,  rings  which  extend  only  partly  around  the 
stock  are  most  commonly  used.  Such  process,  however,  is  not  true 
annular  budding,  because  any  bark  which  extends  only  partly  around 
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the  stock  is  merely  a  patch.     It  is  to  tbis  deviation  ^m  the  annular 

method  of  budding  that  the  term  "  patch  budding  "  has  been  applied. 

A  tool  specially  designed  for  patch  biidding  is  illustrated  in  figure  16. 

It  consists  of  four 
thin  steel  blades 
fastened  together  in 
the  form  of  a  rec- 
tangle, five-eighths 
of  an  inch  wide  by 
1  inch  Icmg,  and  is 
used  as  a  punch. 

A  very  fair  de- 
gree of  success  in 
patch  budding  by 
using  an  ordinary 
single-hladed  bud- 
ding knife  is  re- 
ported from  Texas. 
A  cut  is  made  in 
the  bark  of  the  bud 
stick  about  half  an 
inch  in  width  by 
three  times  as  long, 
in  the  center  of 
which  IS  the  bud. 
The  piece  of  bark 
so  outlined  is  re- 
moved from  the 
bud  stick  and  laid 
over  that  of  the 
stock.  Using  this 
as  a  pattern,  inci- 
sions are  then  made 
around  it  in  the 
bark  of  the  stock. 
The  pattern  is  then 
removed,  the  section 
of  bark  outlined  in 

the  stock  is  lifted,  and  the  bark  from  the  bud  stick  is  put  in  its  place. 

Some  varieties  of  the  pecan  are  more  difiicult  to  bud  successfully  than 

others:  with  such  varieties  the  annular  method,  or  a  near  approach 

to  it,  is  generally  most  successful. 


:■! 


:m 


the  bud  hn«  been  removed  b,  the  bud  read; 
In  (he  taatrlx  of  the  Htook  c,  the  stock  res 
the  bud  4,  the  bud  utter  Ix  Ing  placed  in  posltlou  niid 
cnr.fullj  wrapped  c  growth  taking  place  the  wrapping 
haling  be  u  removed  /  growth  from  the  bud  BUpimrted 
b;  being  tied  to  the  stock  (g)  above  the  union  Vote  the 
Bcar^  abon  the  union  where  tho  buds  were  removed  In 
order  (o  direct  the  flow  of  sap  to  the  new  bud 
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With  the  average  sorts,  however,  the  tendency  among  the  more  ex- 
perienced nurserymen  is  much  inclined  to  favor  the  patch  method, 
which  may  be  performed  with  any  of  the  tools  illustrated  in  figures 
12,  13,  14,  and  16. 

The  buds  best  suited  to  annular  or  patch  budding  are  those  in  the 
axils  of  the  leaves  at  the  base  of  the  current  season's  growth.  It  is 
well  worth  the  time  required  to  clip  the  leaves  away,  close  to  the 
buds,  10  days  or  2  weeks  before  tlie  bud  is  wanted,  for  by  so  doing 
the  wound  will  heal  over  before  the  bud  is  needed;  otherwise  a 
serious  lessening  of  the  vigor  of  the  bud  through  evaporation  may 
take  place. 

CARE  OF  ANNUl^H  AND  PATCH  BUDS. 

In  annular  budding  the  added  ring  of  bark  sometimes  unites  with 
the  stock  promptly,  permitting  the  upward  flow  of  sap  to  proceed 
without  much  interference.      When  this  is  the 
case  the  top  should  be  carefully  pruned  back  to 
such  a  degree  as  is  necessary  to  direct  sufficient 
sap  into  the  new  bud  to  cause  it  to  swell.     This 
pruning  should  not  be  done  with  too  great  sever- 
ity, as  an  oversupply  of  sap  is  liable  to  accumu- 
late under  the  bark  of  the  new  bud  and  cause  it 
to  decay  or,  as  it  is  termed,  "  to  drown  "  the  bud. 
If  the  tree  is  young  and  the  growth  has  been 
rapid,  precaution  should  be  exercised  in  cutting 
back  the  top  in  order  not  to  expose  the  tender 
bark  to  the  heat  of  the  sun.     A  sufficient  amount 
of  foliage  should  be  left  as  a  protection  from 
the  hot  sun.     If  the  supply  of  sap  be  limited,  it 
will  be  well  to  cut  out  all  buds  in  the  top  of  the 
stock  as  shown  in  figure  15,     All  dormant  buds, 
both  above  and  below  the  new  bud,  should  be 
rubbed  off  as  soon  as  thev  begin  to  swell.     The    fic  le— a  meiai  twi 
wrapping  about  the  new  bud  must  be  cnl  a»       Z'"'i.Z^,Z 
soon  as  growth  begins.     As  the  union  of  a  bud 
with  a  stock  made  by  any  method  of  budding  is  at  first  merely 
the  uniting  together  of  bark  and  not  of  wood,  it  is  necessarily  weak 
during  the  first  few  months.     To  avoid  danger  of  breaking  out  at 
the  bud  the  new  tops  should  be  provided  with  extra  support.    For 
this  purpose  side  stakes  driven  into  the  ground  are  sometimes  used, 
hut  these  are  expensive  and  unnecessary.     By  leaving  a  stub  of  the 
original  top  8  or  10  inches  long,  entirely  denuded  of  foliage  (g,  fig. 
15) ,  the  new  top  may  be  quickly  tied  to  it,  and  when  no  longer  needed 
the  dead  stub  may  be  cut  away  close  to  the  uni<Hi. 
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BDDDINO  BY  THE  CHIP  METHOD. 


Propagation  by  chip  budding  is  performed  in  the  early  spring  or 
late  in  the  dormant  period.  Because  of  being  don«  at  this  season  it 
is  also  known  as  "  dormant "  budding.  With  a  ^arp  knife  a  down- 
ward cut  is  made  below  the  bud  on  the  bud  stick  to  a  depth  of  per- 
haps one-eighth  of  an  inch.     Baising  the  knife  to  a  point  above  the 

bud  a  long  down- 
ward cut  is  made 
whidi  meets  the  lower 
end  of  the  first  cut 
and  tlie  bud  is  re- 
moved with  a.  chip 
attached,  as  shown  in 
figure  17.  A  similar 
chip  is  removed  from 
the  stock  and  the  de- 
sired bud  is  put  in  its 
place.     This    should 

tbe  carefully  wrapped 
with  such  material  as 
will  hold  the  cam- 
bium layers  of  the 
S  stock    and    the    bud 

firmly  together  on  at 
least  one  side. 

Subsequent  treat- 
ment similar  to  that 
already  described  for 
annular  and  patch 
budding  should  be 
_  c*  f^ven     young     trees 

^  eJ  S-L^t..      propagated    in     this 

manner. 
itng.    a,  Thp  bud  sikk:         Trees  of  the  pecan 
the  bud  inwrtpii  In  the     snecics  are  difficult  to 
tecurply  t[«l  In  place.  .  ,, 

propagate  asexually; 
that  is,  neither  buds  nor  scions  "  fake  "  with  the  readiness  of  ordi- 
nary fruit  trees.  The  inexperienced  operator,  therefore,  must  ex- 
pect a  very  low  percentage  of  living  buds  as  the  result  of  his  first 
attempts.  Skilled  propagators,  however,  are  now  so  successful  that 
under  favorable  conditions  the  percentage  of  failures  is  no  longer  a 
matter  of  consequence. 

No  attempt  to  bud  pecans  should  be  made  on  rainy  days  or  in  early 
mornings  following  heavy  dews.    S(Hne  nurserymen  even  go  so  far 
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as  to  select  their  meii  for  budding  Uie  pecan,  assigning  those  who 
perspire  most  freely  to  other  duties.  Extremely  hot  days  should  be 
avoided,  especially  if  accompanied  by  drying  winds.  Moderately  cool, 
cloudy  days  without  wind  or  rain  are  the  best  for  pecan  budding. 

STOCKS  BOB  aBAFTINQ  AND  BITDIlZN'a. 
LENGTH  OF  TIME  TKEEB  SHOULD  REMAIN  IN  THE  NUKBERY. 

In  the  Oulf  Coast  States  seed  nuts  are  ordinarily  planted  during 
the  months  of  January  and  February.  With  conditions  favorable 
for  rapid  growth,  a  majority  of  the  young  seedlings  should  be  large 
enough  to  graft  in  12  months  and  should  be  ready  for  transplanting 
by  the  end  of  the  second  season.  If  they  are  to  be  budded  they 
should  reach  sufficient  size  for  that  operation  by  the  middle  of  the 
second  season  or  when  at  the  age  of  18  months.  Another  period  of 
equal  length  will  be  required  for  the  trees  to  attain  the  desired  size 
for  transplanting.  It  will  thus  be  seen  that  under  exceptionally 
favorable  conditions  grafted  trees  will  be  ready  for  planting  in  the 
orchard  two  years  from  the  time  of  planting  the  seed  as  compared 
with  three  years  for  budded  trees  under  ordinary  circumstances.  In 
actual  practice,  however,  comparatively  few  trees  attain  sufficient 
^ze  for  grafting  until  the  end  of  the  second  season;  the  greater 
amount  of  grafting  is,  thereftffe,  performed  on  2-year-old  roots. 
In  either  case  the  age  of  the  root  is  the  same,  whether  grafted  or 
budded,  and  when  established  in  the  orchard  the  method  by  which  a 
tree  was  propagated  becomes  immaterial. 

TOP- WORKING. 

The  importance  of  changing  the  tops  of  pecans  and  other  nut  or 
fruit  trees  by  the  top-working  method  can  hardly  be  overestimated. 
By  this  method  seedlings  and  trees  of  unsatisfactory  varieties  may  be 
quickly  transformed  into  bearing  trees  of  more  valuable  kinds,  new 
varieties-  may  be  hastened  into  bearing,  untried  sorts  may  be  quickly 
tested  in  a  new  locality,  sevrfal  sorts  may  be  tested  on  the  same  tree, 
and  varieties'grafted  to  uncongenial  stocks  may  be  given  a  new  trial 
by  being  transferred  to  other  trees.  Seedling  orchards  scattered  over 
the  entire  pecan  area  are  already  being  transformed  in  this  manner. 
Wild  trees,  both  in  the  forest  and  in  the  open,  are  being  similarly 
improved. 

STOCKS  FOR  TOP-WORKINQ. 

For  the  purpose  of  top-working,  trees  of  both  the  pecan  and  the 
hickory  species  are  used.  Although  belonging  to  the  same  botanical 
family  as  the  walnut  and  the  butternut,  the  pecan  is  of  a  different 
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genus.  The  relationship  is  too  distant  to  make  the  grafting  of  it 
upon  stocks  of  either  worthy  of  the  attempt.  The  matter  of  top- 
grafting  the  hickory  is  discussed  under  another  heading  (p.  33). 

In  general,  it  is  possible  to  transform  the  tops  of  pecan  trees  of 
practically  any  size  or  age  by  top-working;  but  the  advisability  of 
attempting  so  to  transform  giant  trees  or  such  as  have  begun  to 
deteriorate  with  age  is  very  doubtful.  The  operation  is  of  diief  value 
to  healthy  trees  under  30  years  of  age. 


The  operation  of  top-working  is  begun  during  the  dormant  season. 
At  that  time  little  danger  of  killing  the  trees  by  severe  pruning  is 
incurred.  With  the  exception  of  a  few  branches  which  should  be  left 
to  utilize  the  excess  of  sap  while  the  development  of  the  new  top  is 
in  progress,  the  top  should  be  cut  back  to  the  point  at  which  the  new 
head  is  to  begin.  Commonly  the  lower  three  or  four  limbs  are  left 
for  this  purpose.  In  working  over  a  large  number  of  trees  an  ele- 
vated platform  built  at  convenient  height  and  attached  to  a  wagon 
for  use  during  the  several  stages  of  the  operation  will  be  a  great  con- 
venience. If  the  limbs  to  be  cut  are  large,  wind  a  heavy  chain  about 
the  branch  immediately  below  llie  place  of  cutting,  in  order  to  obviate 
the  danger  of  splitting.  A  shallow  cut  on  the  lower  side  will  further 
tend  to  reduce  this  danger.  Trunks  more  than  6  Inches  in  diameter 
heal  more  slowly  than  those  of  smaller  size;  whenever  practicable 
the  larger  trunks  should  not  be  cut.  Figure  18  illustrates  a  tree  prop- 
erly cut  back  and  figure  19  shows  one  which  was  cut  back  too  severely. 
If  desirable,  the  top  may  be  cleft-grafted  as  soon  as  cut  back,  or  new 
growth  may  be  allowed  to  start,  to  be  budded  in  midseason  by  what- 
ever method  may  be  preferred.  In  small  trees  three  healthy  scions  or 
buds  centrally  located  will  be  enough  to  insure  a  symmetrically 
formed  top.  As  soon  as  the  new  growth  reaches  sufScient  size  to 
utilize  the  entire  flow  of  sap  the  remaining  branches  of  the  original 
top  should  be  removed.  Figure  20  shows  a  7-year-old  tree  which  was 
cut  back '  in  Febriiarj',  1!)08,  budded  August  10  of  the  same  season, 
and  the  lower  branches  of  which  were  removed  September  1,  1909. 
The  four  spurs  below  the  branches  indicate  the  points  at  which  the 
branches  were  cut  awayl  These  spurs  were  later  pruned  closely 
during  the  dormant  season. 

Figure  21  shows  a  large  tree  near  Morgan  City,  La.,  top-worked 
when  about  25  years  old  and  photographed  six  or  seven  years  later. 
The  points  at  which  the  operation  was  performed  are  indicated  by 
the  right-angular  union  more  or  less  distinct  in  each  branch.  It  is  a 
very  well-shaped  tree.  An  objection  to  this  method  of  top-working 
•Top-worked  by  Ur.  B.  W.  Stone,  TbomBBTllle,  Ga. 
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lies  in  the  fact  that  the  new  head  of  the  tree  must  be  formed  con- 
siderably higher  than  the  old  and  there  is  danger  that  it  will  be 
too  high.  This  is  especially  true  with  varieties  such  as  the  Stuart, 
Jewett,  and  others  which  are  inclined  to  upright  growth.  If  the 
original  top  is  already  high,  it  is  generally  best  to  cut  back  and  graft 
the  lower  branches  a  year  before  cutting  away  the  central  part  of  the 
top.  Enough  of  the  top  may  be  cut  back  at  the  same  time  to  force 
a  liberal  supply  of  sap  into  the  graft.  Tlie  sap  can  not  be  directed 
to  the  lower  limbs  in  this  manner  if  the  higher  limbs  are  grafted 
first,  for  in  that  case  pruning  will  be  fairly  certain  permanently 
to  disturb  the  symmetry  of  the  new  top. 


Pm.  18. — BeedllDK  tree  cut  buck  during  Ibo  donuant  Bcasou  to  Induce  new  growlb  tot  top 
budding. 

TOP-WOBKINO    HICKORY    WITH    PECAN. 

Because  of  their  close  relationship  the  scions  and  buds  of  the 
pecan  readily  unite  with  stocks  of  the  hickories.  The  advantages 
sought  in  such  operations  are  the  quick  introduction  of  the  pecan  to 
localities  to  which  it  is  not  common  but  where  hickories  abound,  the 
utilization  of  trees  of  inferior  species,  and  the  possibility  of  dis- 
covering a  stock  for  the  pecan  which  will  have  certain  advantages 
over  those  ordinarily  used.  A  number  of  species  are  known  to  have 
been  tried ;  in  southern  Louisiana  several  trees  of  the  water  hickory 
(Bicon'a  aquatica)  in  standing  water  produced  a  healthy,  strong 
pecan  top,  but  later  died  outright,  while  others  of  the  same  species 
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not  top-worked  remained  alive  under  the  same  conditions;  another 
of  these  trees  taken  up  and  transplanted  to  drier  land  made  good 
growth  and  according  to  latest  reports  was  bearing  satisfactorily. 


E^n.  10.^ — SepdllDK  trre  cut  bsek  to  a  Btump  15  iarbes  In  diameter,  for  top-worklnf. 
Willi  larKP  trppB  thp  gprouts  on  onp  side  only  should  l»  budded.  Ah  larg*  a  portion 
ol  Ihr  ("lump  n»  t'oxhIWc  should  Lie  hpwn  aBU.v  In  order  lo  allow  (he  wound  to  heal. 

In  Florida,  where  the  mockerniit  {H'u-oria,  alba)  is  common,  the 
pecan  has  been  found  to  unite  readily  with  it  and  to  make  a  rapid 
growth  until  the  diameter  of  the  pecan  becomes  equal  to  that  of  the 
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hickory,  after  which  it  grows  much  more  slowly.    Other  hickories 
have  been  tried;  while  the  early  growth  is  generally  reported  to  be 


Pio.  20.— A  7-ypar-o1d  pecan  tree  top 
cat    back   la    Fvbraarj.    Itic   buds   < 
reoioved    September    1    of  the   next   jonr.      Nate   how    the   head   of    (be   tree   lias   hcen 
flpTUtcd. 

strong  and    rapid,   very   few    liave   tluiH   far   pro\'ed   satisfactorily 
fruitful. 
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As  hickory  trees  top-worked  with  pecan  usually  stand  in  out-of- 
the-way  places,  not  uncommonly  in  wood  lots,  it  is  doubtful  whether 


the  reason  for  unfruitfulne^s  is  due  to  the  influence  of  the  hickory 
species  or  to  the  lack  of  cultivation. 
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Department  investigators  have  generally  observed  a  conspicuous 
difference  in  the  rapidity  of  growth  between  the  hickory  stock  and 
the  pecan  scion.  As  a  usual  thing  the  pecan  is  the  more  rapid  grower, 
as  is  illustrated  by  figure  22,  which  undoubtedly  affords  the  earliest 


Fig.  22. — Pecmn  tree  gnmn  from  a  frraft  od  b  htckorr  stock  iDieried  about  1880.    Note 
tbe  enlnrgement  ol  tbe  trunk  S  fret  above  tbe  ground,  tbe  point  at  whlcb  tbe  irnion 

instance  on  record  of  a  pecan  tree '  grafted  to  a  hickory  stock.  The 
operation  was  performed  1  foot  from  the  ground  about  the  year  1880. 
The  tree  is  now  40  or  50  feet  tall  and  has  a  spread  of  about  the  same 

'  Neat  GalnesvlTle,  Fla,     Pbotograpbed  In  Oetolwr,  1910. 
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distance.  The  trunk  measured  5  feet  9^  inches  in  circumference 
below  the  graft,  6  feet  11  inches  at  the  point  of  union,  and  6  feet  at 
breast  height.  It  was,  therefore,  1  foot  1^  inches  greater  in  circum- 
ference at  tlie  point  of  union  and  2i  inches  greater  4  feet  from  the 
ground  than  the  hickory  trunk  at  the  place  of  its  greatest  dr- 
cumference. 

Nothing  is  known  of  the  source  of  the  pecan  scion,  but  it  is  not 
improbable  that  it  was  cut  from  an  ordinary  seedling.  The  bearing 
record  of  this  tree  is  unknown,  but  as  it  stands  in  rather  poor  soil  and 
bore  no  nuts  during  the  year  observed  (1910),  it  has  probably  never 
fruited  to  any  considerable  extent. 

PIAKTlNa. 

Orchard  trees  are  ordinarily  transplanted  from  the  nursery  to 
their  permanent  location  during  January  or  February.  The  soil 
should  first  be  put  in  good  condition  by  thorough  cultivation  and,  if 
necessary,  steps  should  be  taken  to  insure  proper  drainage. 

The  usual  distance  for  planting  differs  in  localities.  In  the  deep 
alluvial  lands  of  Louisiana  and  the  Mississippi  Valley,  where  it  is 
expected  that  the  trees  will  attain  greater  size  than  when  grown  in 
the  lighter  soils  of  the  more  eastern  States,  pecans  are  now  being  set 
at  distances  varying  from  50  to  75  feet.  Some  planters,  having  in 
mind  the  idea  that  100  feet  will  be  the  most  suitable  distance  when 
the  trees  reach  maturity,  are  planting  at  50  feet,  with  the  intention 
of  removing  the  alternate  trees  .as  soon  as  crowding  begins,  leaving 
them  eventually  100  feet  each  way, 

In  Georgia,  a  distance  of  46  feet  and  8  inches  each  way  (20  trees 
to  the  acre)  was  adopted  for  some  years,  but  as  the  orchards  so  set 
approach  maturity  it  is  becoming  evident  that  considerably  greater 
space  would  have  been  better.  These  planters  now  agree  that  60  feet 
apart  (12  trees  to  the  acre)  is  not  too  great  a  distance. 

TREES  FOR  PLANTINQ, 

As  has  been  explained,  nursery-grown  trees  are  mostly  planted  at 
the  age  of  3  years.  'WTiile  sometimes  sold  as  though  graded  accord- 
ing to  age,  they  are  actually  graded  according  to  size.  If  sold  under 
the  age  grade  the  largest  trees  are  naturally  the  "oldest."  For  thi? 
reason  it  is  much  more  satisfactory  to  buy  according  to  size,  although 
in  that  case  there  is  danger  of  slow-growing  stock  being  worked  into 
the  lot.  Within  certain  limits  a  nursery-grown  pecan  tree  which  has 
reached  a  given  size  in  a  given  length  of  time  is  much  to  be  preferred 
to  one  which  has  been  twice  as  long  in  attaining  the  same  aze.  It  is 
natural  to  expect  that  the  rapidity  or  slowness  of  growth  displayed 
in  the  nursery  will  be  relatively  the  same  throu^out  t^e  life  of  the 
2B»  r,t,z.ctvG00gIc 


tree.    For  this  reason  the  healthy,  quick-growing  trees  in  the  nursery 
are  much  preferable  to  those  which  grow  slowly.     Figure  23  shows 
five  trees,  selected  to  show  one  of  each  of  the  grades  adopted  by  nur- 
serymen.     Beginning 
at  the  right  the  grades 
of  1  to  2  feet,  2  to  8 
feet,  3  to  4  feet,  4  to 
5    feet,    and    5    to    7 
feet   are    represented. 
These     measurements 
are  of  the  top  only; 
the  length  of  the  tap- 
root is  not  taken  into 
consideration. 

The  taproot,  which 
it  was  once  thought 
necessary  to  protect 
in  transplanting,  is 
now  cut  off  about  2 
feet  below  the  sur- 
face. In  a  nursery ' 
visited  during  the  fall 
of  1910,  a  tool  spe- 
cially designed  for  the 
purpose  was  being 
used  in  cutting  off  the 
taproot. 

Purchasers  of  nurs- 
ery stock  .should  in- 
sist that  the  frees  be 
allowed  to  remain  in 
the  nursery  in  the  fall 
until  all  growth  has 
ceased  and  the  foliage 
has  fallen  normally. 
The  early  demand  for 
trees  has  recently  im- 
pelled nurserymen  to 
dig  a  great  portion  of 
their  trees  while  still 
in  full  leaf.  At  that 
season  neither  the  top  nor  the  root  system  is  in  a  condition  to  be 
disturbed.  The  cutting  away  of  foliage,  brandies,  and  roots  while 
the  sap  is  still  in  circulation  I'esiilts  in  a  honvy  shock  which  is  inju- 
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veB,  Bbowlng  the  staDd- 
to  2  tetr.  2  to  S  feet, 
-I  to  4  (ppt,  4  to  B  left,  B  to  7  (eet.  The  seed  from 
wh[ch  tbpBe  livcB  were  xrown  was  planted  In  Januury. 
the  seedllnKH  were  whlpCTaltefl  during  the  month  o( 
Februarj'  ol  the  sei^ond  year  lollowiag.  and  the  trees 
B-ere  duR  In  tlio  Biiccpi'illiiR  Noveiuhep.  The  bonrd 
upon  wblrb  the  trees  are  standltis  Indtentci  the  point 
at  whleb  (he  taproota  were  cut. 


'The  Montlcello  NurBcrlea.  Montlcello,  Fl>, 
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rious  and  wholly  unnecessary.  It  is  therefore  highly  important  that 
every  buyer  of  southern  varieties  of  pecan  trees  grown  in  the  South 
should  insist  that  the  trees  be  not  dug  until  the  leaves  have  dropped 
naturally,  which  is  usually  about  the  middle  of  November.  'With 
northern  varieties  the  situation  may  be  different,  as  the  wood  of 
these  varieties  matures  very  much  earlier.  However,  with  southern 
varieties  grown  in  the  South,  it  would  be  better  for  the  trees  not 
to  be  dug  from  the  nursery  rows  before  the  last  of  Novembw  in 
any  season. 

SETTINa  THE  TREES. 

Extreme  precaution  should  be  taken  to  prevent  the  roots  frcsn  be- 
coming dry.  They  should  be  kept  carefully  covered  from  the  time 
they  are  dug  until  finally  set.  A  large  hole,  fully  twice  or  three 
times  the  size  actually  required  to  receive  the  roots,  should  be  dug. 
A  quantity  of  well-rotted  compost  or  nitrogenous  fertilizer  placed  in 
the  bottom  of  the  hole,  entirely  covered  with  earth  before  setting  the 
tree,  will  furnish  plant  food  during  subsequent  seasons  and  tend 
to  induce  a  deep  root  sj'stem.  Immediate  contact  of  the  roots  with 
compost  or  fertilizer  of  any  kind  must  be  avoided.  All  broken  parts 
of  the  roots  and  all  lateral  branches  of  nursery -grown  trees  should  be 
pruned  away.  Soaking  the  roots  in  a  bucket  of  water  for  an  hour  or 
two  or  even  over  night  gives  the  trees  a  very  great  advantage.  The 
trees  should  be  placed  in  the  hole  at  about  the  same  depth  as  they 
grew  in  the  nursery.  Spread  out  the  roots  carefully  with  the  hands 
and  pack  firmly  with  moist  surface  soil  thoroughly  pulverized.  If 
the  soil  is  dry,  it  should  be  drenched  with  water  before  the  hole  is 
entirely  filled. 

CULTnATTON. 

Satisfactory  tree  growth  and  bearing  qualities  can  be  expected  only 
in  return  for  careful  attention  to  cultivation  and  orchard  manage- 
ment. In  addition  to  being  unsatisfactory  in  bearing,  neglected  trees 
are  very  apt  to  become  far  more  subject  to  attacks  of  fungous  dis- 
eases and  insect  pests. 

A  common  practice  in  the  Southern  States  is  that  of  renting  the 
land  between  the  rows  to  tenants,  reserving  a  narrow  strip  on  either 
side  of  the  row  to  be  cultivated  and  fertilized  by  the  owner.  As  the 
trees  approach  the  bearing  age  this  strip  is  widened  until  all  the  land 
is  included,  after  which  cover  crops  only  are  grown  between  the  rows. 
A  good  many  soils  in  which  pecan  trees  are  now  being  planted  are 
of  such  low  fertility  that  they  should  be  replenished  with  plant  food 
rather  thai\  be  further  impoverished  with  intercrops.     Of  the  crops 
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being  grown  between  the  rows,  cotton  and  corn  are  the  most  common, 
although  truck  crops  are  not  infrequent.  Legumes,  such  as  cowpeas, 
velvet  beans,'  lespedeza,  and  bur  clover,  are  meet  commonly  used  for 
soiling  purposes. 

BEABINQ    AOE. 

Owing  to  the  infancy  of  the  industry,  very  little  data  as  to  the 
ages  at  which  pecan  orchards  come  into  bearing  are  yet  obtainable. 
This  lack  of  information  is  partly  due  to  the  fact  already  made  clear 
that  with  few  exceptions  practically  all  orchards  planted  prior  to 
1903  were  of  seedling  trees  and  therefore  of  very  uncertain  bearing 
habits  and  partly  for  the  reason  that  a  great  majority  of  the  grafted 
and  budded  trees  were  of  varieties  which  later  proved  to  be  shy 
bearers.  Of  the  trees  which  have  been  planted  since  1903  a  great 
many  are  bearing  to  some  extent.  It  is  not  unusual  for  trees  of 
some  varieties  when  grown  under  favorable  conditions  to  mature  a 
few  nuts  by  the  end  of  the  second  or  third  season  after  transplanting 
from  the  nursery  to  the  permanent  orchard  location.  A  few  nuts, 
however,  can  not  be  considered  a  crop.  It  is  not  improbable  that 
such  early  bearing  is  detrimental  to  the  vitality  of  the  trees.  In  the 
belief  that  trees  should  not  be  allowed  to  bear  until  they  have  at- 
tained size,  root  hold,  and  constitutional  vigor  proportionate  to  that 
of  maturity,  some  of  the  leading  orchardists  are  now  managing  their 
orchards  so  as  to  prevent  commercial  production  of  nuts  until  the 
txees  are  8  to  10  years  of  age. 

NTTT  HANSUHa. 

HARVESTINO. 

In  the  latitude  of  north  Florida  the  period  of  ripening  and  har- 
vesting begins  with  certain  varieties  in  some  years  as  early  as 
September  5  and  with  others  extends  until  late  into  December. 

The  hulls  open  partly  or  entirely  and  the  nuts  fall  to  the  ground, 
or  they  are  whipped  from  the  trees  with  poles  of  bamboo  or  other 
light  material,  after  which  they  are  gathered  up  and  taken  to  shelter. 
No  machinery  has  yet  been  devised  for  separating  the  nuts  from  the 
hulls;  consequently  this  work  is  done  by  hand.  In  sections  where 
the  pecan  is  native,  professiraial  thrashers  beat  the  nuts  from  the 
trees  for  a  stipulated  fee  or  for  a  portion  of  the  crop,  according  to 
agreement. 

In  order  to  dry  the  nuts  thoroughly  as  soon  as  separated  from  the 
hulls  they  are  spread  to  a  depth  of  not  more  than  3  inches  upon 

'  The  velvet  bean  Is  s  remarkably  Tlgorous  grower  anil  special  precaution  should  be 
takeo  ti  prevent  It  from  running  over  the  foung  pecan  treea,  causing  them  to  break  down 
with  the  weight  of'  the  vlnea. 
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racks  with  perforated  bottoms,  so  placed  that  the  air  will  have  free 
circulation  above  and  below.  With  frequent  stirrings  the  process  of 
drying  may  be  hastened  so  that  in  favorable  weather  the  nuts  may 
be  ready  for  market  in  from  10  days  to  2  weeks,  A  very  appre- 
ciable loss  in  weight  by  evaporation  will  continue  for  some  weeks 
following  the  ordinary  period  of  drying. 

HABKETINO. 

Comparatively  few  nuts  of  the  improved  varieties  reach  the  gen- 
eral markets.  They  are  largely  sold  to  nurserymen  for  ose  as  sam- 
ples, occasionally  to  seedsmen,  and  to  tourists,  fancy  confectioners, 
private  consumers,  and  recently  to  a  rapidly  increasing  class  of  in- 


Fra.  24. — WagODN  londnl  wltli  natlvp  pecana  in  Tuna  awnlllng  the  arrival  ot  hiiyers. 

dividuals  engaged  in  promoting  land  sales  of  orchard  property. 
The  nutsare  put  up  in  any  shape  or  style  of  package  that  may  sng- 
gest  itself,  and  shipments  are  sent  by  mail  or  express  directly  from 
(he  producer  to  the  c(Misumer,  The  pound  is  the  unit  of  measure 
by  which  such  sales  are  made.  No  standard  package  has  been 
adopted  by  the  trade  and  so  far  as  known  no  grower  has  his  own 
trade-mark,  as  is  the  case  with  leading  growers  of  citrus  and  other 
fruits. 

^Vhen  thoroughly  dried  the  wild  nuts  are  placed  in  burlap  sacks 
holding  100  to  150  pounds  and  hauled  to  the  local  markets,  where 
they  are  inspected  and  bid  upon  from  the  wagons  drawn  up  in  the 
streets  much  the  same  as  grain  dealers  buy  wheat  in  the  Northern 
States.     Figure  24  shows  three  wagon  loads  of  pecans  in  the  central 
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part  of  a  Texas  town '  awaiting  the  arrival  of  buyers.  From  the  local 
buyers  they  are  sent  in  car  lots  to  the  larger  markets,  principally  in 
San  Antonio,  New  Orleans,  Kansas  City,  St.  Louis,  Chicago,  Cincin- 
nati, Buffalo,  and  New  York,  whence  they  are  distributed  to  smaller 
cities. 

CLEANING,  POLISHING,  AND  TINTING. 

As  the  harvesting  season  extends  over  a  period  of  two  to  three 
months,  a  large  proportion  of  the  nuts  become  considerably  dis- 
colored and  their  surfaces  more  or  less  covered  with  particles  of  soil. 
To  remedy  this  condition  the  nuts  are  rotated  in  cylinders  of  several 
hundred  pounds  capacity;  the  rubbing  together  in  the  cylinders  re- 
moves the  dirt  and  cleans  and  polishes  the  surfaces  of  the  nuts,  and 
they  are  then  known  as  "  polished  "  pecans.    During  the  polishing 


Fill.  26. — A  itecHD  crackery. 
process  the  natural  rich  appearance  of  the  nuts  is  lost  Another 
common  process  by  which  wild  pecans  are  prepared  for  market  con- 
sists in  the  immersion  of  the  nuts  in  a  reddish  dyeing  solution,  aftor 
which  they  are  dried  and  polished  by  the  method  just  described. 
The  latter  operation  is  known  as  "tinting"  or  "staining."  Nuts 
thus  treated  may  be  readily  detected  by  their  bright,  unnatural  color, 
which  is  easily  removable  with  a  moistened  finger. 


The  invention  of  machinery  for  the  cracking  of  pecans  without 
breaking  the  kernels  is  undoubtedly  more  largely  responsible  for 
the  marked  increase  in  the  demand  for  pecan  products  during  recent 


Photographed  Nov.  12.  1010. 

.  A.oogle 


44  THE  PECAN. 

years  than  any  other  single  factor.  Some  crackeries  in  the  cities  of 
San  Antonio,  St.  Louis,  Chicago,  and  New  York  are  supplied  with 
machines  having  a  daily  capacity  of  500  to  800  pounds  each.  Figure 
25  shows  a  crackery '  in  San  Antcmio  in  which  30  to  40  of  these  ma- 
chines are  installed,  having  a  total  maximum  capacity  of  20,000 
pounds  daily.  After  the  nuts  are  cracked  the  kernels  are  separated 
from  the  shells  by  hand,  generally  within  the  same  crackery.  Of  the 
wild  product,  approximately  60  per  cent  of  the  total  weight  of  the 
nut  is  shell,  or  about  ^0  per  cent  kernel.  Of  those  cracked,  depend- 
ing largely  upon  the  character  of  the  nut  itself,  the  perfection  of  the 
machine,  and  the  skill  of  the  operators,  from  75  to  80  per  cent  by 
weight  is  separated  from  the  shell  in  unbroken  half  kernels.  These 
kernels  are  placed  in  boxes,  barrels,  or  other  packages  and  sent  to  the 
retail  markets,  where  the  present  prevailing  price  ranges  "irom  60 
to  85  cents  a  pound. 

BIKING. 

Public  fancy  is  most  readily  attracted  by  mere  bigness,  and,  as 
most  of  the  cracking  machines  do  not  adapt  themselves  to  varying 
sizes  without  special  adjustment,  the  need  of  uniformity  in  size  be- 
comes apparent.  To  meet  this  exigency  various  sizing  devices  have 
been  perfected.  The  type  of  device  used  by  at  least  one  of  the  large 
cracking  companies  consists  of  a  hollow  cylinder  24  feet  long  and 
2  feet  3  inches  in  diameter,  one  end  being  slightly  elevated.  This 
cylinder  Is  made  up  of  three  sections  of  equal  lengtli  composed  of 
iron  rods  placed  equal  distances  apart,  the  distance  varying  in  each 
section.  The  pecans  are  fed  into  the  upper  end  of  the  cylinder, 
which  has  the  smallest  spaces  between  the  rods.  The  cylinder  is 
rotated  slowly,  the  smallest  nuts  falling  between  the  rods,  while  those 
of  the  larger  sizes  are  carried  forward.  In  experiments  made  by 
this  Department  with  pecans  of  named  varieties  it  has  been  found 
that  a  diameter  difference  of  one-sixteenth  of  an  inch  is  sufficient  to 
constitute  a  difference  between  sizes. 

VABIETZES. 

ORIGIN  OF  VARIETIES. 

Single  trees  possessing  such  superior  merit  over  those  of  the  gen- 
eral average  in  the  matter  of  size,  quality  of  nut,  thinness  of  shell, 
productiveness,  and  other  characteristics  as  to  justify  their  propa- 
gation by  grafting  or  budding  have  been  given  individual  names 
and  established  as  varieties.    Varietal  names  apply  to  the  original 

1  Photo([mpb«d  Nov.  7,  1910. 
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tree  and  to  all  trees  grafted  or  budded  from  it,  but  not  to  those 
grown  &om  its  seed.  Ordinarily  these  original  trees  are  chance 
seedlings;  exceedingly  few  varieties  have  thus  far  resulted  from 
systematic  breeding.  Since  attention  has  been  called  to  the  value  of 
such  individual  trees,  several  hundred  have  been  discovered,  and  more 
than  100  have  been  propagated  as  new  varieties.  Of  these  new 
varieties,  however,  comparatively  few  have  proved  to  be  of  sufficient 
value  to  warrant  their  general  sale  to  the  public.  The  development 
of  varieties  superior  in  one  or  more  respects  to  those  already  estab- 
lished and  of  varieties  especially  adapted  to  given  localities  is  greatly 
to  be  commended,  but  unless  a  nut  is  plainly  of  special  merit  the 
attempt  to  add  it  to  the  present  list  of  varieties  should  be  discour- 
aged, as  mediocre  sorts  are  already  very  numerous.  It  takes  time 
to  prove  the  value  of  a  good  variety  in  any  locality;  many  good  sorts 
are  already  available  from  wbich  to  select,  making  it  not  worth  while 
to  pay  fancy  prices  for  propagating  wood  or  nursery-grown  trees  of 
any  new  sort,  no  matter  how  much  may  be  said  in  its  favor.  In  this 
bulletin  the  discussion  of  individual  varieties  is  limited  to  such  sorts 
as  are  best  known  or  have  been  thought  by  some  to  be  more  or  less 
promising. 

SELECTION  OF  VARIETIBS. 

No  factor  in  pecan  culture  is  of  greater  importance  than  the  selec- 
tion of  varieties  for  planting.  Upon  it  alone  may  depend  the  success 
of  the  orchard.  The  following  general  suggestions  are  Intended  to 
be  of  service  to  the  prospective  planter. 

(1)  Ordinarily,  varieties  do  not  readily  adapt  themselves  to  soil 
and  climatic  conditions  differing  widely  from  those  common  to  their 
place  of  origin.'  Unless  varieties  have  already  demonstrated  their 
adaptability  to  the  soil  and  climatic  conditions  in  a  given  locality 
they  should  be  tested  experimentally  before  being  planted  commer- 
cially. 

(2)  As  far  as  practicable,  varieties  which  have  proved  to  be  at 
least  fairly  resistant  to  fungous  diseases  and  insect  pests  should  be 
selected.' 

*  Erldmcc  of  tills  statE'mcnt  IIpe  In  the  fact  that  when  taken  to  tbs  more  humid  climate 
ot  the  Kastein  State*  a  number  of  tbe  leading  varieties  (Including  Saa  BRba,  Sovereign, 
Ktucald,  aod  Halberl)  which  oriRinated  In  the  »emiarid  portioas  of  Texas  have  developed 
a  marked  degree  of  auBceptihllity  to  the  fungoui  disease  known  rb  pecan  acab.  Further- 
more, experience  Ihua  far  haa  not  been  such  as  lo  encourage  the  planting  of  eaatem 
TSrleties  Id  the  seminrlil  portions  of  tbe  Southwestern  t^tstcs  or  aouttiem  varieties  in  the 
North  other  than  to  an  eiperlmental  eitenl.  Northern  varieties  have  not  yet  been  tried 
tD  Uw  Boutb  to  any  great  extent. 

■It  Ii  blghlr  Improttable  that  any  variety  will  ever  l>e  dlscorered  whicb  will  be  alto- 
getbct  Immone  under  all  conditions  to  fungous  diseases  or  Insect  pests ;  bnt  some  rari- 
tlea  are  known  to  be  leas  subject  to  certain  diseases  than  others  and  considerable  erf- 
dtac*  at  hand  Indicates  that  some  are  ies*  affected  by  certain  Insect  peats  than  others. 
2»1 
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(3)  The  market  for  which  the  nuts  are  inteoded  should  be  borne 
in  mind  at  the  time  of  selecting  varieties  for  planting.' 

PAFEKSUELL  PECANS. 

With  reference  to  the  pecan  the  term  "  papershell "  has  been 
extended  in  its  application  until  it  Is  now  practically  without  signifi- 
cance, Originally  applied  to  those  types  of  pecans  having  such 
(hin  shells  that  one  nut  could  easily  be  cracked  when  two  were  placed 
in  the  hand  and  crushed  together  with  both  hands,  the  term  during 
recent  years  has  been  made  to  include  all  cultivated  varieties,  many 
of  which  have  fully  as  hard  shells  as  the  average  wild  nuts.  Properly 
speaking,  the  term  "  papershell  "  never  referred  to  a  particular 
variety;  its  correct  application  has  been  only  with  reference  to  the 
group  of  varieties  having  very  thin  shells. 

DESCRIPTION    OP  VABIBTIES. 

No  attempt  is  made  in  this  publication  to  discuss  the  merits  of  all 
varieties  known  to  tiie  trade;  only  such  as  are  well  known  or  at  some 
time  have-  been  thought  to  give   promise  as  future  varieties  are 
included. 
Alley. 

From  Jnckson  County,  MIbb.    WIdelj  disseminated  since  being  Introdaced  in 
1896;  fllze  medium;  stielt  thin;  kernel  plump;  flnvor  good;  a  medUim  to 
heavy  bearer  and  symmetrlcHl,  Tlgoroux  (irower,  somewhat  subject  to  scab 
under  certiiin  conditions.     Sbould  be  plimted  consen-atlvely. 
Appomattox. 

Recently  Introduced  from  Dinwiddle  County.  \a.    Purent  tree  not  In  normal 
condition,  owing  to  stable  built  under  tree.     Size  medium;  abell  of  nverage 
thickness;  fliivor  said  to  be 'good;  believed  to  be  promielng  for  nortbem 
planting. 
Atlanta. 

From  Honthwestem  Georgia.    Very  much  subject  to  scab. 

From  Mobile  County,  Ala.    Not  yet  propagated  to  a  great  extent;  rtze  lar^; 
Bhell  Boniewliiit  thick;  partitions  rather  corky;  kernel  fairly  plump;  flaror 
good  lo  very  good.    Probiibly  ndHpted  to  markets  catering  to  large  nuta. 
Bemau. 

From  Hancock  County.  Ga.     Propagated  to  a  limited  estcnt  only.    Size  below 
medium ;  shell  rather  bard ;  kernel  plump,  bright  colored,  rich,  and  of  excti- 
lent  flavor.    Very  productive.    ProtnlBing  (or  north  Georgia  and  Tlclnlty. 
Severidge. 

From  Orange  County,  Fla.    Large,  but  too  shy  In  bearing  and  too  mndi  aub- 
Ject  to  scab  to  be  of  value. 

'  F'or  the  markrt  In  which  pecana  nrp  nolii  without  being  cracked,  nuts  ot  large  ilie 
hare  a  diBMnct  ndrnntagi?  nt  the  present  tlmp;  in  all  probalrlllt;  thta  preference  far  slw 
will  conllnue.  The  varleliPB  of  medium  alio  have  certain  cultural  advanlaj^  ovor  tba 
lareer  typcn  la  tbat  the;  are  less  often  stiy  or  irregular  In  bearing  and  are  geneialiy 
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Bolton. 

From  Jeffereon  County,  Fla.     Slse  above  medium;  shell  moderately  tbin; 
kernel  not  alwajs  plump ;  flavor  fairly  good.    Bearing  record  not  proved. 
Needa  farther  testing. 
Bradley. 
From  Baker  County,  Fls.    Slee  below  medium;  alidl  of  aTerage  tblckneaa, 
bard;  kernel  plump;  flavor  very  good.    Very  productlv&    Eq)«clally  [«om- 
Iring  for  Florida  and  aoutb  Georgia. 
Bnrkett. 
From  Callaban  County,  Tex.    Site  lai^e;  abell  thin;  kernel  plnmp;  flavor 
ezceltoit     Said  to  be  productive.    Should  be  especially  adapted  to  planting 
In  went  Ttxna. 
Canton  nlal. 
From   St  James  Pariah,  La.    The  flret  variety  known  to  be  propagated. 
Widely  dlasemlnated  but  very  tardy  In  bearing.    No  longer  planted  to  any 
considerable  extent. 
Claremont. 

From  Concordia  Parish,  La.    Not  yet  extensively  propagated.     Slse  medium ; 
shell  Bomewbat  thick ;  kemd  [dump ;  Quality  rich ;  flavor  excellent ;  very 
productive.    Considered  very  promising,  especially  for  planting  tn  northern 
range  of  the  area  adapted  to  soulbem  varieties. 
Colorado. 

From  San  Saba  County,  Tex.    Little  propagated  as  yet.    Size  large;  shell 
somewhat  thick;  kem^  plump;  quality  rich;  flavor  excellent.    A  aeediiug 
of  San  Saba.    Probably  especially  adapted  to  plitntiog  In  western  Texas. 
Cnrtls. 

From  Alachua  County,  Fla.    Sl;fe  below  medium;  shell  thin;  kernel  plump; 
quality  rich;   flavor  excellent     Very  productive.     Widely  desBemlnated. 
Popalnr  In  Florida. 
Daisy. 

From  Comal  County,  Tex.  Widely  de»«minated  though  not  extensively 
planted.  Size  medium;  shell  moderately  thin;  kernel  plump;  quality  rich; 
flavor  very  good.  Tree  vigorous;  said  to  be  productive;  probably  best 
adapted  to  western  Texas. 


From  Jackson  County,  Miss.    Widely  disseminated.    Size  large  to  very  large; 
abdl  moderately  thin;  kernel  plump;  quality  good  to  very  good;  flavor 
excellent.    Tree  vigorous;  productive.     Very  much  subject  to  scab  under 
cwtain  conditions. 
Dewey. 

From  Jefferson  County,  Fla.    Size  medium;  shell  tbln;  kernel  plump;  quality 
ricb;  flavor  excelloit.    Tree  of  rattier  awkward  habit  and  thus  far  Irregu- 
lar In  bearing. 
Frotadier. 

Prom  Iberia  Parish,  La.    Widely  disseminated.    Size  large;  shell  very  thin; 
kernel  moderately  plump,  oftm  dark  colored;  quality  fair;  flavor  medium. 
Popular  In  southwestern  Georgia  and  parts  of  Louisiana. 
Oeorgia, 

From  Mitchell  County,  Ga.  Size  above  medium;  shell  thick,  rather  bard; 
kernel  plump;  quality  good;  flavor  pleasant.  Very  prollflc  but  extremely 
subject  to  scab  In  most  places  where  tried.     Should  be  avoided  for  the 
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From  Henderson  Couotj,  K7.    Propagation  recently  begun.    Size  somewbat 
belov  medium;  shell  of  average  UilcknesB;  kernel  plump;  quality  rich; 
flaTor  ezcellttit    A  promising  variety,  especially  for  nortbem  planting. 
Hadl^. 

From  McDuffle  County,  Ga.     Propagated  to  some  extent  in  Qradf  Oonnty. 
One  of  the  very  large  Tarfetles,  not  yet  well  known. 
Hal1)wt 

From  Coleman  County,  Tei.     Widely  disseminated,  mainly  by  scions  used 
in   top-working.     Slse  small;   Bbeai  very  thin;  kernel  unuBuall^  plump;' 
quality  rich;  flavor  excellent.    Very  prolific.    Especially  adapted  to  plant- 
ing In  western  Texas  and  places  of  similar  climatic  conditions. 
Hall. 

From  Jackson  County,  Miss.  Not  widely  disseminated.  Size  very  laige; 
shell  thin;  kernel  usually  plump,  frequently  defective;  quality  dry;  flavor 
medium.    Very  prolific.  ^ 

From  Jackson  County,  Miss.     Not  widely  dessemlnated.     Size  medium  to 
large;  shell  very  thin;  kernel  plump;  quality  good;  flavor  sweet  though 
sometlmea  Bllghtly  astringent.    One  of  the  most  promising  new  varieties, 
especially  for  Gulf  coast  planting. 
Hodge. 

From  Clark  County,  111.    Not  propagated  to  any  great  extent.     Size  medium; 
shell  rather  thick ;  kernel  somewhat  shriveled ;  quality  fair ;  flavor  pleasant. 
HolUa. 

From  San  Sai>a  County,  Tex.  Not  widely  disseminated  outside  of  central 
and  western  Texas.  Trees  of  this  variety  were  at  one  time  sold  to  some 
extent  under  the  name  Poat'a  Select.  Size  medium  to  large;  shell  thick, 
soft;  kernel  plump;  quality  good  to  very  good;  flavor  sweet. 

TTnHaTm 

From  Rnoz  County,  Ind.     Not  yet  widely  disseminated.    Considered  highly 
promising  for  planting  In  tbe  northern  range.     Size  medium ;   shell  of 
average  thickness;  quality  said  to  be  good. 
Jaeocks. 
From  Orange  County,  Fla.     Size  large  and  shell  thin;  awkward  grower; 
Irregular  bearer  and  much  subject  to  pecan  scab. 
James. 
From  Madison  Parish,  La.    Not  widely  disseminated.     Size  medium;  shell 
thin;  quality  rich;   flavor  Bweet.     Very  prolific.     Thought  to  be  hlglilr 
promlaing  for  the  northern  portion  of  the  range  of  southern  varieties.. 
Tewett 
From  Jackson  County,  Mlse.     One  of  the  earliest  varieties  disseminated. 
Fairly  proliflc  but  a  very  poor  filler.    Tree  trunks  of  this  variety  are  often 
subject  to  a  peculiar  bark  disease.     No  longer  planted  by  those  famiUar 
with  it. 
Just. 
From  Tarrant  County,  Tex,     Recently  Introduced.     Size  small;  shell  very 
thin;  kernel  slightly  sbrunknt;  quality  rich;  flavor  sweet.     Said  to  be 
very  proliflc.    Evidently  well  worthy  of  trial  In  central  and  western  Texas. 
Setmedy. 
From  Alachna  County,  Fla.     Not  widely  disseminated.     Size  medium   to 
large;  shell  moderately  thin;  quality  very  good:  flavor  sweet    Very  pro- 
ductive In  some  years.    Inclined  to  be  Irregular,    Thought  to  be  eqiedaliy 
adapted  to  central  and  northern  Florida.  C  (ICIqIc 


From  San  Baba  Coant7t  Vex.    Well  dlsaemtoated  In  central  and  weatem 
Texas.    Size  large;  abell  of  medium  tblckneaa;  kernel  plump;  quality  very 
good ;  flavor  sweet     Very  prolific.     Especially  recommended  for  central 
and  western  Texas.    Very  much  subject  to  scab  In  the  Atlantic  States. 
Lewis. 

Prom  Jackson  County,  Miss.  Recently  Introduced.  Size  large;  ahell  oC 
medium  tblckness;  kernel  plump;  quality  rtcb;  flavor  pleasing.  Said  to 
be  productive.  Believed  by  Introdncer  to  be  very  promising,  especially 
tor  Qulf  coast  planting. 

From  Mitchell  Comity,  Qa.  Very  much  subject  to  scab.  Little  pl&nted  st 
present  time; 

From  Henderson  County,  Ky.     Recently  Introduced.     Not  yet  widely  dis- 
seminated.    SIse  sllgbtly   below   medium ;    sbell   thin ;    kernel    aQUSually 
plump;   qnallty  rich;   flavor  excellent.     Considered  especially  promising 
for  planting  in  northern  range. 
KantuTR. 

From   Surry  County,  Va.    Slae  medium  to  large;    shell   tbin;   kernel  not 
always  plump  at  tip,  somewhat  shrunken;  quality  good;  flavor  good.    Said 
to  be  productive.    Believed  to  be  especially  promising  tor  plantlag  In  the 
Qortbera  range. 
XelanGon, 

From  St.  James  Parlsli,  Jjl.  Size  medium  to  large;  shell  somewhat  thick; 
kernel  fairly  plump ;  quality  medium.  This  variety  has  been  considerably  . 
confused  since  Its  Introduction.  At  one  time  trees  of  Melun(;on  and  Van 
Deman  were  sold  under  tbe  common  name  of  piirai7on,  and  it  Is  highly 
probable  tbat  tbe  variety  disseminated  from  Ocean  Springs,  Miss.,  as 
Capital  Is  true  Melangon.  The  nuts  of  Cajiital  apitear  to  be  Identical 
with  those  of  Melani^n,  and  the  scions  with  which  Capital  was  flrst 
propagated  were  obtained  from  a  grafted  tree  of  about  the  same  age  as 
otlier  grafted  trees  which  are  known  to  have  be^i  propagated  with  bcIoab 
obtained  from  tbe  same  parish. 
VobUe. 

From  Mobile  County,  Ala.  Well  disseminated,  especially  tn  sonthwestMU 
Georgia.  Size  medium  to  large;  shell  moderately  thin;  kernel  usually 
plump,  frequently  very  defective;  quality  fair;  flavor  fair.  Very  pro- 
ductive, but  thus  far  generally  objectionable  after  second  or  third  crop 
because  ot  great  percentage  of  defective  kemets. 
XoneTmaker, 

From   Madison  Parish,  lA.     Widely  disseminated.     Slse  medium;   kernel 
fairly  plump;  quality  fair;  flavor  sweet.    Very  prollflc.    Eapedally  suited 
to  planting  In  northern  range  of  the  area  adapted  to  southern  varieties. 
Koora,     Bthoktus  :  Lonff  Moore,  Moore  Vo.  1,  Moore  Vo.  t. 

From  JeffNson  County,  Fla.     Size  below  medium;  shdl  of  average  thick- 
ness; gaallty   fair;    flavor  fair.     Unusually  productive  and  one  of  the 
earliest  to  mature.    Well  suited  to  nortbem  Florida. 
NelBOQ. 

From  Hancock  County,  Miss.    Size  very  large;  shell  thick;  kernel  g«ierally 
plomp,  though  often  very  defective;  quality  medium;  flavor  good.    Tree 
unusually  vigorous;  very  productive. 
SSI 
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From  Coahoma  County,   Mlsa.     Just  being  Introdaoed.     SIse  lai^;    atiell 
tbln;   kernel  fairly  plnmp;   quality   medium;    flavor  good.     Parent  tree 
said  to  be  very  productive.     Eridently  promising  for   planting  In   tbe 
northern  range  of  the  area  adapted  to  southern  varieties. 
Fabst 

From  Jnckson  County,  Miss.    Widely  disseminated.    Slse  large ;  shell  some- 
what thick;  kernel  usually  plump;  quality  good;  flavor  sweet.    Generatly, 
productive,  though  by  some  thought  not  to  be  an  early  bearer. 
Post    Sykontu:  Pogfs  Seleet. 

From  San  Snbn  County,  Tex.    Not  widely  disseminated.    SIes  medium;  shell 
thick;   kernel  somewhat  shrunken;  quality  good;  flavor  delicate.    Much 
confused  with  Hollls. 
President 

From  Duval  County,  Fia.    Well  dlssonlnated  In  nortbem  Florida.     Slae  me- 
dium; shell  of  medium  thickness;  kernel  plump;  quality  good;  flavor  pleas- 
ant.   Vigorous  and   productive.    Considered   as  especially   promlring  for 
central  and  northern  Florida. 
KandaU. 

From  Alachua   County,   Fla.    Not  widely  disseminated.    Size  iai^e;    shell 
rather  thick;  kernel  plump;  quality  rich;  flav(»  sweet    Prolific  though 
Irregular  in  bearing.    Evidently  well  suited  to  central  and  northern  Florida. 
BeusB. 

From  Ascension  Parish,  I^.     Not  yet  disseminated.    Size  slightly  below  me- 
dium; shell   Ihin;  kernel  piumi);  quality  good  to  very  good.    Evidently 
promising,    especially  for  northern    range  of  area   adapted   to  southern 
vnrietlea. 
Boblnaon. 

From  Orange  County,  Fla.    Not  widely  dissnnlnated.    Size  large;  sbelt  rather 
thick;  kernel  fairly  plump;  quality  good;  flavor  pleasant.    Very  productive. 
Evidently  promising  for  planting  In  the  soutbem  limits  of  the  area  adapted 
to  pecans. 
Bobson. 

From  Jackson  County.  Miss.    More  or  less  widely  disseminated,  thougb  not 
well  known.    Size  medium;  shell  thin;  kernel  somewhat  shrunken;  quality 
good;  flavor  pleasant    From  same  parentage  as  Russell,  renemhllng  that 
variety  In  many  respects. 
Bome.     KvNortyMs:  rott(»i(tfiifr,  Tweniiplh  Cettlwy.  Pride  of  the  Coa»l,  etc. 

From  }4t.  James  Parish,  L«.    Widely  disseminated  and  very  well  known. 
Size  large  to  very  large;  shell  thick;  kernel  usually  somewhat  shninhen, 
often  very  defective;  quality  medium;  flavor  fnlr.    Very  irregular  In  benr- 
li^  habits.    No  longer  recommended  for  planting. 
Bnssell. 

Prom  Jackson  County.  Mlsa    Widely  disseminated.    SUe  medium ;  sheU  very 
thin;   kernel   oomewhat  shrunken;   quality  good;   flavor  sweet.    ProllBc; 
said  to  be  sensitive  to  cold  weather. 
San  Saba. 

From  ^iin  Babo  County,  Tes.  Very  well  known.  Size  small;  shell  onusaally 
thin ;  kernel  very  plump ;  quality  very  rich ;  flavor  excellent.  Highly  pro- 
ductive. Especially  adapted  to  central  and  western  Texas.  Not  suited  to 
eastern  planting. 
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From  Jackson  County,  MIbb.  One  or  tbe  beat  known  and  most  widely  die- 
semineted  varieties.  8l«e  medium  to  large,  attbougli  olten  variable,  even 
on  Bame  tree;  sbell  very  tbin;  kernel  plump;  quality  very  rich;  flavor 
excellent.  Moderately  productive,  but  a  refcular,  annual  bearer.  Altbougb 
sometimes  quite  subject  to  scab,  it  la  one  of  tbe  most  popular  vurletles  at 
tbe  preeoit  time. 
Seminole. 

From  Jefferson  County,  Fla.    Kot  well  known.     Size  medium;  shell  tbIn; 
kernel  plump;  quality  rlcb;  flavor  sweet 
Senator. 

From  Mltcbell  County.  Ga.    Not  well  known.     Small;  bard  Rbelled;  prollflc. 
No  longer  tbougbt  to  be  promising. 
SavenAgn.     Sinonyu  :  Texas  ProUftc. 

From  San  Saba  County,  Tex.    Very  well  known.    Sise  large ;  shell  of  me- 
dium thickness;  kernel  plump;  quality  rich;  flavor  sweet.    T'nusually  pro- 
Ilflc.    Eispecially  well  adapted  to  planting  In  central  and  western  Texas. 
Not  adapted  to  tbe  Eastern  States. 
Stuart 

From  Jackson  County.  Miss.  More  extensively  planted  tban  any  otber 
variety.  Size  medium  to  large;  sbell  of  average  thickness;  kernel  plump, 
usually  br^ks  Into  crumtis  while  being  extracted ;  quality  good ;  flavor 
sweet.  Moderately  productive.  Has  succeeded  lu  nearly  all  parts  of  the 
range  adapted  to  southern  varieties  east  of  central  Teisa. 


From  Jackson  County,  .Miss.    Of  comparatively  recent  Introduction.    Size 
large  to  very  large;  sbell  moderately  thin;  kernel  usuiilly  very  plump; 
quality  rich;  flavor  very  good.    Generally  reported  to  be  blghly  prolific. 
Very  promising. 
Superb. 

From  Jackson  County,  Miss.    Not  yet  disseminated  to  any  great  extent. 
Size  medium  to  large;  kernel  fairly  plump,  often  defective;  quality  fair. 
Judging  from  specimens  examined,  this  is  not  a  promising  variety. 
Taylor. 

From  Harrison  County,  Miss.    Known  for  some  time,  but  not  widely  dis- 
seminated.   Size  medium  to  large;  kernel  plump;  quality  very  good;  flavor 
sweet.    Evidently  well  adapted  to  Gulf-coast  planting. 
Teche. 
Tbougbt  to  be  from  Iberia  Parish,  La.  ■  Introduced  by  confusion  with  Frot- 
Bcher.     Size  medium  to  small;  shell  of  average  thickness;  kernel  fairly 
plump;  quality  medium  to  poor;  lacking  in  flavor.     Unusually  productive 
and  generally   hardy  over  the  entire  range  of  southern   varieties  from 
Louisiana  »)stward. 
Van  Bemam. 

From  St  James  Parish.  La.  One  of  tbe  most  widely  disseminated  of  all 
varieties.  Size  large  to  very  large;  shell  of  medium  thickness;  kernel 
plump;  quality  rich;  flavor  sweet  Very  popular  until  recently,  when  It 
developed  a  susceptibility  to  scab  serious  In  some  sections.  In  tbe  yonns 
orchards  of  tbe  Eastern  States  ttiis  variety  has  not  yet  proved  to  be 
prollflc. 
2S1 
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Warrick. 

From  Warrick  Countr,  Ind.    Not  yet  generally  dlBSouliutted.    Stse  sllgbtly 
below  medium;  Bbell  moderatelj  thin;  kernel  plump;  qoality  rich;  flavor 
excellent.    Parent  tree  reiwrted  to  be  proIiOe,    Hrldently  a  very  promising 
variety  for  planting  In  the  northern  rnnge, 
Wankeenab.    Sykoryms  :  Rowtd  Uoore,  Moore  No.  1,  Moore  No.  2. 

From    Jefferson    County,    Fla.    Quite   generally   dlwemlnated    In    northern 
Florida.    Size  small ;  shell  of  average  thicknesa ;  kernel  generally  shrunken ; 
quality  below  medium ;  flavor  poor.    V^y  prollflc,    One  of  the  earliest  to 
mature.    Elepeclally  adapted  to  central  and  northern  Florida. 
Wolford. 

From  Collin  County.  Tex.  Not  widely  disseminated.  Slue  medium  or  slightly 
below;  shell  very  thin;  kernel  plnmp;  quality  rich;  flavor  very  good. 
Evidently  well  worthy  of  planting  In  central  and  western  liexaa 

From   St   Martin   Pariah,   La.    Widely   disseminated,   but  not   extensively 
planted.    Size  large;  shell  very  thin;  kernel  somewhat  shrunken;  quality 
good ;  flavor  sweet.    Possibly  parent  to  Rusaell,  which  It  resembles  closely. 
Zink.    Stnoittm  :  Big  Z. 
From  Jackson  County.  Miss.    Recently  Introduced.    Much  like  Frotscfaer  In 
nut   characteristics.    Size    large;  kernel    often    shrunken;    quality    good. 
Though  of  attractive  a[)pearance,  because  of  its  deflcleney  In  plumpneBs  of 
kernel  It  bhould  be  held  as  a  test  variety. 
2St 
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[Syaonj-BU  an  dbtlngaUiad  hom  the  ooimt  varlala!  naniea  by  the  use  of  It^lo  trpa.] 

Age  of  pec&n  trees,  relation  tobearii^of  nute 41 

stocks  used  in  propagating 31 

Alabama,  distribution  of  the  pecan 7,10,14 

Alley,  variety  of  tbe  pecan 46 

Annular  budding.    See  Budding,  annular. 

Appomattox,  variety  of  the  pecan 46 

A^ansM,  economic  importance  of  the  pecan 15 

Atlanta,  variety  of  the  pecan 46 

AuToia,  variety  of  the  pecan 46 

Bamboo,  uae  of  poles  in  harvesting  pecan  nuts 41 

Bean,  velvet,  use  aa  intercrop  in  pecan  orchards 41 

Beuing,  i^^  of  nut  production  of  the  pecan 41 

Beeewaz.    See  Wax. 

Bemas,  variety  of  the  pecan 46 

Beveridge,  variety  of  the  pecan 46 

Big  Z,  variety  of  the  pecan.    See  Zink. 

Bolton,  variety  of  the  pecan 47 

Borera,  attacks  in  trunks  and  large  limbs  of  the  pecan 8 

Botanical  clarification.    See  Pecan,  botanical  classification. 

Bou^eoisj  Emil,  work  in  grafting  the  pecan 18 

Bradley,  variety  of  the  pecan 47 

Breeding,  lack  of  system  in  or^inating  varieties  of  the  pecan 45 

Budding,  annular,  method  asappbed  to  the  pecan 25-28 

chip,  method  aa  applied  to  thepiecan SO 

methods  applicable  to  the  pecan 19-21, 25-38, 44-45 

patoh,  method  as  applied  to  the  pecan 27-29 

Buds,  fruit,  attacked  by  insecta  affecting  the  pecan 8 

Bur  clover.     See  Clover,  bur. 

Burkett,  variety  of  the  pecan 47 

Butternut,  rolationahip  to  the  pecan 9,31-33 

Calico,  use  in  grafting  the  pecan 23 

California,  introduction  of  the  pecan 7 

Capitol,  variety  of  the  pecan.    See  Uelan9on. 

Carya  olivaeformis,  former  botanic  name  of  the  pecan 9 

Centennial,  variety  of  the  pecan 47 

Chip  budding.    See  Buddin;;,  chip. 

Claremont,  variety  of  the  pecan 47 

Classification.    See  Pecan,  botanical  classification. 

Cleaning,  appUcation  of  process  to  pecan  nule ■ 43 

Cleft  grafting.    See  Grafting,  cleft. 
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Climate,  lelation  to  culture  of  the  pecan 8-4,11-12,16,17,19,46 

Clover,  bur,  ueeaa  intercrop  in  pecan  orchards 41 

Japan.    See  Leapedeza. 

Cloth,  grafting,  use  in  propagating  (he  pecan 23-24,27 

Colorado,  variety  of  the  pecan 47 

CUum&ton,  variety  of  the  pecan.    See  Rome. 
Compoet.     See  Fertilizere. 

Com,  use  aa  intercrop  in  pecan  orchatda 41 

Cotton,  use  as  intercrop  in  pecan  orchardB 41 

Cowpea,  use  as  intercrop  in  pecan  oichatda 41 

Cracking,  application  of  process  to  pecan  nuts 43-44 

Crops,  truck,  nse  as  intercrop  in  pecan  orchards 41 

Cultivation,  application  of  methods  to  the  pecan 17,38,40-41 

See  also  Culture, 

Culture,  methods  applicable  to  the  pecan 16-16 

Curtis,  variety  of  the  pecan 47 

Daisy,  variety  of  the  pecan 47 

Delaware,  introduction  of  the  pecan 7 

Delmas,  A.  G.,  propagator  of  the  pecan 18 

variety  of  the  pecan 47 

Dendropc^n  ueneoidee.    Set  Moss,  Spanish. 

Dewey,  variety  of  the  pecan 47 

Disease,  affection  of  tree  trunk  of  the  peoui 48 

See  aleo  Fungi  and  Scab. 

Distance,  interval  between  pecan  trees  in  orchard  planting 3S 

Distribution.     See  Pecan,  distribution. 

Drainage,,  relation  to  the  growth  of  the  pecan 17,19,38 

Drought,  erroneous  impression  respecting  pecan  trees 8 

Drying,  process  aa  applied  to  pecan  nuta 41-42 

Dwninie,  or  Duminie  Mire,  variety  of  the  pecan.    See  Van  Deman. 

Duly,  tariff  levy  on  pecan  nuts 16 

Dye,  use  in  tinting  pecan  nuta 43 

Economic  importance.    See  Imports  and  Production. 

Environment,  relation  to  growth  of  the  pecan 11 

Exports,  statistics  relating  to  pecan  culture 15 

FertiliseiB,  application  in  culture  of  the  pecan 17,20,40 

Flavor,  varietal  notes  on  pecan  nuta 46-^ 

Floral  organs.    See  Pecan,  flowering  habit. 

Florida,  introduction  and  propagation  of  the  pecan 7, 14, 19, 37 

(op-working  the  mockemut  with  the  pecan 34-36 

Foliage,  removal  from  pecan  treee  at  digging  time 30-40 

Forestry,  relation  of  methods  to  pecan  production 13,16 

Forcata,  nut-bearing,  preservation  as  related  to  pecan  culture 15-17 

Freezing,  effect  on  pecan  trees 8,9 

Frotachor,  Richard,  propagator  of  the  pecan 18 

variety  of  the  pecan 18,47 

Fungi,  relation  to  culture  of  the  pecan 8-9,17,20,40,45 

Georgia,  introduction  and  planting  of  the  [lecan 7,14,19,38 

variety  of  the  pecan 
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Pice. 

Gamination,  conditionB  bvorable  to  pecan  seed 19 

Girdlers,  enumerated  ae  pecan  peeta 8 

Chafting,  deft,  metbod  as  applied  to  the  pecan 21-24 

methods  applicable  lo  the  pecan 18-25, 31-38, 44-16 

whip,  method  as  applied  to  the  pecan 24,25 

Greenriver,  variety  of  the  pec»n 48 

Growth,  habit  of  the  pecan.    5m  Pecan,  habit  of  growth. 

Habit  of  growth.    Ste  Pecan,  habit  of  growth. 

Hodley,  vuiety  of  the  pecan'. 48 

Holbert,  variety  of  the  pecan 45,48 

HaU,  variety  of  the  pecaa 48 

Handling,  methods  applicable  to  the  pecan 41-44 

Harvesting,  methods  applicable  to  the  pecaD 41-42 

Havens,  variety  of  the  pecan 48 

Hickory,  relationship  to  the  pecan 9,31-38 

Hicoiia  alba,  uae  as  stook  for  top- working  with  the  pecan 34-35 

aquatica,  use  as  stock  for  top- working  with  the  pecan 33-34 

pecan,  botanic  name  for  the  pecan 9 

Hodge,  variety  of  the  pecan 48 

Hollis,  variety  of  the  pecan 48 

Illinois,  distribution  of  Ihepeoui 14,15 

Impms,  economic  importance  of  the  pecan 15 

Indiana,  distribution  of  the  pecan 14, 15 

variety  of  the  pecao 48 

Insects,  relation  to  culture  of  tbe  pecan 8-9,17,40,45 

Infercrope,  use  between  rows  in  pecan  orchards 40-41 

Introduction  to  bulletin 7-8 

Iowa,  distribution  of  the  pecan 11,14 

Irrigation,  application  of  methods  to  the  pecan 17 

Jacocks,  variety  of  the  pecan 48 

lamee,  variety  of  the  pecan 48 

Japan  clover.    See  Leepedeza. 

Jewett,  variety  of  the  pecan 48 

Juglandaces,  botanical  classihcation  of  the  pecan 9 

Juglans  pecan,  former  botanic  name  for  the  pecan 9 

Just,  variety  of  the  pecan 48 

Kansas,  distribution  of  the  pecan 11,16 

Kennedy,  variety  of  the  pecan ^. 48 

Kentucky,  distribution  of  the  pecan 7, 10, 11,14, 15 

Kernels,  preparation  of  pecan  meats  for  market 44 

Kincaid,  variety  of  the  pecan 45,49 

L^;ume«,  use  as  intercrop  in  pecan  orchards 41 

Lespedeza,  use  as  intercrop  in  pecan  orchards 41 

Lewie,  variety  of  the  pecan 49 

Linseed  oil.    Set  Oil,  linseed. 

Longevity,    See  Vitality. 

Long  Moore,  variety  of  the  pecan.     See  Moore. 

^  distribution  and  propagation  of  the  pe«an 10,11,14,16,18,19,36,38 

of  the  water  hickory  tor  top-working  the  pecan 33-34 
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Machinery,  application  to  the  cracking  of  pecan  nuto 43-44 

Magnum,  vsuiety  of  the  pecan 4ft 

Major,  variety  of  the  pecan 49 

Mallet,  tool  used  in  grafting  tlie  pecan 21 

Mantura,  variety  of  the  pecan 49 

Marketing,  methods  applicable  to  the  pecan 42-43,40 

Maryland,  introduction  of  the  pecan 7 

Melanfon,  variety  of  the  pecan 49 

Mexico,  economic  importance  of  the  pecan 9,15 

Mice,  field,  relation  to  planting  pecan  eeed 19 

Michigan,  intioduction  of  the  pecan 7 

Minisdppi,  introduction  and  propagation  of  the  pecan 7, 10, 14, 15, 18 

MiiBouri,  distribution  of  the  pecan 14,15 

Mobile,  variety  ol  the  pecan 49 

Mockemut,  use  aa  stock  for  top-working  with  the  pecan 34-35 

Mohr,  M,  C,  on  distribution  of  the  pecan  in  Alabama 10 

Moiature,  influence  on  pecan  trees 17, 40 

SmqIm  Climate. 

Moneymaker,  variety  of  the  pecan 49 

Moore,  variety  of  the  pecan 49 

Moore,  No>,  1  audi,  varietiee  of  the  pecan.    See  Moore  and  Waukeenah. 

Moes,  Spanish,  relation  to  growth  of  the  pecan 12 

Muslin,  use  ingrafting  the  pecan 23-24 

Natural  distribution.    See  Pecan,  natural  distribution. 

Nelson,  variety  of  tlie  pecan 49 

New  England,  introduction  of  the  pecan 7 

New  Jersey,  introduction  ol  the  pecan 7 

New  York,  introduction  of  the  pecan 7 

North  Carolina,  introduction  of  the  pecan 14 

Nurseries,  relation  to  planting  pecan  orchards 7-8,14^15,18,19,38-40 

Nuts,  age  of  pecan  trees  at  time  of  bearing 41 

methods  of  handling  pecans 41-44 

SuaUo  Seed. 

Ohio,  introduction  of  the  pecan 7 

Oil,  linseed,  use  in  making  grafting  wax 23 

Oklahoma,  distribution  of  the  pecan 11, 14, 15 

Orchards,  history  and  practice  of  pecan  culture 7-8, 14-18, 20, 31, 38, 40-11, 45 

Owens,  variety  of  the  pecan 50 

Pabet,  variety  of  the  pecan 50 

Papershell,  useof  t«rm  aa  applied  to  the  pecan 46 

Patch  budding.    See  Budding,  patch. 

Pecan,  alphabetic  list  of  varieties 46-62 

botanical  classification 9,31-32 

culture,  obstacles 9 

decreaise  in  number  of  native  trees 13 

distribution 7,9-11,13-15 

flowering  habit 12-13 

habit  of  growth 11-12, 18-20, 38-39, 48-52 

Su  alto  Pruning, 
productivity  as  related  to  size  ot  nuta, 46 


DigmzedbyGoOgle 


INDEX.  57 

F.|«. 

Pean,  TWuties,  alphabetic  list  with  deecriptioiu 46-52 

hctora  c4  diEferantiation 44 

named,  distribution  of  plantings 14-15 

origin  and  selection 44-46 

See  oho  Cultivation,  Harvesting,  llarketing.  Orchards,  Ftanting,  Propaga- 
tion, etc. 

Pennaylvania,  introductioa  of  the  pecan 7 

Planting,  history  of  the  pecaa 7, 14, 15, 17-18, 38 

methods  applicable  to  the  pecan 7-8, 17-20, 38-41, 46 

Set  alto  Budding  and  Grafting. 

Platform,  use  in  top-working  the  pecan 32 

Polishing,  application  of  procees  to  pecan  nuta 43 

Pollination,  relation  to  culture  of  the  pecan 9 

Poet,  variety  of  the  pecan 50 

Po*t'$Sdeet.    See  Poet. 

President,  variety  of  the  pecan 50 

Prices,  quotations  relating  to  ptecan  nursery  trees  and  nuts 15, 44 

■Pride  of  the  Coatt,  variety  of  the  pecan.    See  Rome.        , 

Production,  economic  importance  of  the  pecan 8,15,41 

Productivity,  varielal  notes  relating  to  the  pecan 46-52 

Propagation,  methods  applicable  to  the  pecan 17-38 

Ste  aUo  Budding,  Grafting,  etc. 
Pruning,  methods  applicable  to  the  pecan 16-17, 28, 29, 32-36, 40 

Rafi&a,  use  in  graftii^  the  pecan 21, 23, 24 

Randall,  variety  of  the  pecan SO 

KeusB,  variety  of  the  pecan 50 

Robinson,  variety  of  the  pecan 50 

Robeon,  variety  of  the  pecan 50 

Rodents,  protection  of  pecan  nuts  f<Nr  planting 19 

Roman,  T.  J.,  early  work  in  grafting  the  pecan 18 

Rome,  variety  of  the  pecan 18, 50 

'    Roots,  pecan,  relation  to  water  lahle 20 

developing  a  proper  system 17,40 

proper  pruning  in  handling  pecan  trees 39 

Rosin,  use  in  milling  grafting  wax 23 

Round  Moon,  variety  of  the  pecan.    See  Waukeenah. 

Russell,  variety  of  the  pecan 50 

Ban  Saba,  variety  of  the  pecan 45, 50 

Saw,  tool  used  in  grafting  the  pecan 21 

Scab,  fungous  disease  attacking  the  pecan 8,45-49,51 

Schley,  variety  of  the  pecan 51 

Seed,  selection  and  treatment  of  pecan  nuts  for  planting 18-20 

Seedlings,  nse  in  planting  pecan  orchards 7-8, 14-15, 18-21, 31, 45 

Seminole,  variety  of  the  pecan 51 

Senator,  variety  of  the  pecan .' 51 

Shells,  relation  of  hardness  to  market  value  of  pecan  nuts 46 

Shuckworms,  enumerated  as  pecan  pests 8 

Size,  relation  to  age  of  pecan  trees 38-39 

market  value  of  pecan  nuta 46 

Siting,  process  as  applied  to  pecan  nute 44 

Soil,  conditions  requisite  for  successful  pecan  culture 17,19-^,38,40,45 

South  Carolina,  intioduction  (rf  the  pecan , 14 
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Sovereign,  variety  ot  tbe  pecan 46,51 
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accompanying  manuscript  entitled  "Studies  of  Fungous  Parasites 
Belongii^  to  the  Genus  Qlomerella,"  by  Dr.  C.  L.  Shear,  Pathologist 
in  Chaise  of  Qrape  and  Small-Fruit  Diseases,  and  Mrs.  Anna  E. 
Wood,  formerly  Scientific  Assistant  in  the  Office,  of  Fruit-Disease 
Investigations.  This  paper  has  been  submitted  by  Mr.  M.  B.  Waite, 
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the  attacks  of  this  fungus.  The  life  histories  and  relationships  as 
well  as  the  physiological  and  pathological  characteristics  of  the 
oi^anism  from  36  different  host  plants  are  herein  recorded,  in  many 
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the  broader  general  biological  questions  connected  with  the  evolution 
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STUDIES  OF  FUNGOUS  PARASITES  BELONGING  TO 
THE  GENUS  GLOMERELLA. 


UTUODUOTION. 

The  Dame  Glomerella  was  first  applied  by  Von  Sckrenk  and 
Spauldisg  (70) '  to  the  ascogenous  form  of  the  fungus  producing  the 
bitter-rot  of  the  apple  and  the  ripe-rot  of  the  grape,  usually  referred 
to  in  its  conidial  condition  as  Gloeoeporium  or  CoUetotrichum.  The 
same  fungus,  or  fungi  belongiog  to  the  aame  genus,  attacks  a  great 
vaiiety  of  other  plants  and  produces  diseases  which  are  sometimes 
called  "  anthracnose,"  of  which  the  anthracnose  of  the  bean  is  a 
familiar  example.  In  current  usage,  the  term  "anthracnose"  is 
applied  to  diseases  caused  by  fungi  belon^ng  to  a  few  other  genera 
besides  Glomerella.  It  would  be  better  if  the  name  "  anthracnose" 
were  restricted  to  the  disease  caused  by  Glomerella.  It  still  remains 
to  be  determined,  however,  whether  some  of  the  so-called  anthrac- 
noses  are  caused  by  Glomerella  or  not,  as  the  complete  life  histories 
of  the  oiganiams  are  not  all  definitely  known  at  present. 

This  genua  of  fungi  is  of  vast  economic  as  well  as  scientific  impor- 
tance. Few  fruits  are  tree  from  its  attacks,  and  it  is  known  to  occur 
on  a  great  variety  of  other  hosts,  from  the  palms  to  the  highest  flower- 
ing plants.  It  is  also  cosmopolitan  in  its  distribution,  though  most 
abundant  in  temperate  and  tropical  regions. 

All  the  facts  connected  with  the  life  histoiy  of  a  parasite,  the 
causes  of  its  Tartability,  its  behavior  under  different  conditions,  and 
its  relation  to  different  hosts  are  essential  to  the  most  comprehensive 
and  successful  development  of  practical  methods  for  the  prevention 
and  control  of  disease. 

The  primary  objects  of  this  investigation  have  been  to  determine 
the  life  histories  and  habits  and  the  identity  or  relationship  of  the 
tonns  of  Gloeoeporium  and  CoUetotrichum  found  upon  the  same  hosts 
and  on  different  hosts.  Attention  has  also  been  given  to  the  physio- 
logical features  of  the  fungi  and  the  possibility  of  their  passage  from 
one  host  to  others.  Careful  studies  of  pure  lines  or  races  originating 
from  single  ascospores  and  single  conidia  have  been  carried  on 
through  many  generations  in  order  to  determine,  if  possible,  the 
conditions  affecting  the  production  of  the  ascogenous  stage  and  the 
causes  of  the  variations  which  sometimes  appear  in  pure  cultures. 
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The  first  production  of  perithecia  of  Glomerella  in  pure  cultures,  so 
far  as  records  have  been  found,  was  by  AtkinaoQ,  as  reported  by 
Stoneman  (S9)  in  1898.  This  aso^enous  form  was  named  Qnomo- 
niojuM  cinjruIoJa  Stonem.  (89).  The  conidial  form  had  been  desciibed 
by  Atkinson  (2)  as  Gloeoaporium  cingvJaium.  Since  Miss  Stoneman's 
work  was  done  considerable  study  has  been  given  by  different  in- 
vestigators to  the  life  histories  and  relationships  of  Gloeosporium 
and  Colietotrichum  occurring  upon  different  boats.  The  srystom- 
atic  study  and  segregation  of  the  species  in  this  group  of  organisms 
has  usually  been  based  upon  the  supposed  fixity  of  their  host  rela- 
tionships and  on  some  slight  but  inconstant  differences  in  their 
morphological  characters.  A  form  occurring  on  a  certain  host  ^^ 
generally  assumed  to  be  distinct  from  one  occurring  upon  another 
hoat,  especiaJly  if  there  happened  to  be  some  alight  difference  in  the 
measurements  of  the  few  spores  observed  or  in  the  appearance  of  the 
affected  portion  of  the  host.  Later,  slight  differences  in  the  last  two 
particulars  led  to  the  segregation  in  some  cases  of  several  species  from 
the  same  host  plant.  Speciee  were  also  sometimes  based  primarily 
upon  the  occurrence  of  the  fungus  upon  different  parts  of  the  host. 
If  the  fungus  at  hand  happened  to  occur  upon  the  fruit  it  might  be 
regarded  as  distinct  from  a  form  which  was  found  upon  the  foliage 
or  upon  a  shoot  or  branch  of  the  same  host.  It  is  therefore  necessaiy, 
before  any  satisfactoiy  understanding  or  designation  of  these  oi^an- 
isms  can  be  obt^ed,  to  determine  not  only  the  ordinary  range  of 
variability  of  their  morphological  characters  and  their  complete  life 
histories,  but  also  their  host  relationships.  Where  no  fairly  constant 
morphological  characters  can  be  found  to  separate  the  forms  growing 
upon  different  portions  of  the  same  hoat  phint,  they  should  without 
question  be  referred  to  the  same  species.  Where  they  occur  upon 
different  hosts,  but  still  show  no  reasonably  constant  characters  for 
identification  and  separation,  they  should  still  be  regarded  as  one 
species.  If  it  be  held  that  these  latter  should  be  separated  as  so-called 
plqrsiolf^cal  species,  the  bimlen  of  proof  falls  upon  those  who 
take  that  position.  Such  a  position  can  only  be  sustained  by  a  suffi- 
cient number  of  successful  cross-inoculation  experiments  to  demon- 
strate that  the  organism  will  not  pass  from  one  host  to  another. 

The  present  paper  covem  the  investigation  of  members  of  this  group 
.  of  oi^anisms  obtained  from  45  different  host  plants. 

FEBVIOIIS  mTBSTXaATIOHS. 

Previous  work  with  these  organisms  may  be  divided  into  two 
parts:  That  primarily  of  a  systematic  or  taxonomic  character  and 
that  chiefly  concerned  with  cultural,  cross-inoculation,  and  life-histoiy 
studies. 
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The  coniflial  form  of  this  genus  of  fungi  is  apparently  much  more 
common,  conspicuous,  and  likely  to  be  obaerved  than  the  perithecial 
form.  For  this  reason  the  majority  of  the  species  aro  much  better 
known  in  their  conidial  condition  than  in  any  other  and  have  been 
described  principally  under  the  names  Oloeoeporium  and  CoUeto- 
tnchum,  though  some  have  apparently  been  referred  to  O^indrospo- 
rium,  Marsoma,  and  other  similar  genera.  Four  hundred  and 
Beventy-three  species  of  Gloeoaporium  and  Colletotrichum  are  giTea 
by  Saccardo.  This  does  not,  as  ah-eady  su^est^d,  include  all  of  the 
species  or  forms  that  belong  to  this  group,  as  some  are  foimd  undm* 
other  generic  names.  On  the  other  hand  not  all  tha  forms  or  s[»ecies 
described  under  Gloeosporium  and  CoUetotrichum  are  conidial 
stages  of  GlomereUa. 

It  is  quite  certain,  from  a  study  of  specimens  and  a  comparison  of 
the  descriptions,  that  about  50  per  cent  of  these  so-called  species  can 
not  be  separated  except  on  the  basis  of  host  relations  or  part  of  the 
host  attacked.  No  monographic  treatment  of  Gloeosporium  and 
Colletotrichum  has  yet  been  attempted.  The  compilation  of  descrip- 
tions undertaken  by  Ellis  and  Everhart  (33),  in  the  Journal  of  My- 
col<^,  and  that  of  Saccardo  (67),  in  SyUoge  Fungorum,  are  practically 
all  we  have. 

Cross-inoculation  experiments  have  been  carried  on  at  different 
times  by  different  investigators.  Owing  to  the  various  methods 
practiced  in  different  cases  and  in  some  instances  the  lack  of  record  of 
sufficiently  definite  information  as  to  the  details  of  the  work,  it  is 
difficult  satisfactorily  to  compare  and  coordinate  the  results.  South- 
worth  (84),  Halsted  (39,  40,  41),  Cobb  (20,  21),  CUnton  (19),  Bunrill 
(15),  Edgerton  (28,  29,  30,  31),  Sheldon  (77,  79),  Chester  (18),  and 
Taubenhaus  (90,  91)  have  made  the  principal  contributions  to  this 
phase  of  the  subject.  A  discussion  of  these  results  accompanied  by 
tables  will  be  found  on  subsequent  pages. 

Considerable  attention  has  already  been  given  by  diff^ent  investi- 
gators to  cultural  and  life-history  studies  of  these  oi^anisms.  Among 
these  may  be  mentioned  fche  work  of  Southworth  (84,  85),  Atkinson 
(2),  Stoneman  (89),  Clinton  (19),  Edgerton  (28,  29,  30,  31,  32), 
Lasnier  (55),  von  Schrenk  and  Spaulding  (70),  Sheldon  (77,  78,  79^ 
80,  81),  Shear  (74),  Barre  (7, 8),  Shear  and  Wood  (75,76),  Koorders 
(54),  and  Scott  (73).  Theworkof  Klebahn  (51,  52)  on  Gloeosporium 
relates  to  species  which  are  not  congeneric  with  Glomerella. 

PBBSEHT  INVKSnOATION. 

The  present  investigation  was  commenced  by  the  senior  writer  in 
1904.  A  brief  summary  of  the  early  part  of  the  work  was  published 
by  the  present  writers  (75)  in  1907.  At  that  time  the  life  histories  of 
tiiB  forms  of  Glomerella  found  on  eight  different  hosts  were  briefly 
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reported.  During  the  same  year  a  dd;ailed  description  of  the  life 
history  and  behavior  in  cultures  of  C^omerdla  rufomaet^na  vaeeimi 
Shear  (74)  was  given  by  the  senior  writer  in  connection  with  a  general 
discussion  of  cranberry  diseaaee.  In  1908  the  {ffeeent  writers  (76) 
presented  a  summary  of  their  work  before  the  Botanical  Society  of 
America,  a  brief  abstract  of  whi<^  appeared  in  1909.  At  that  time 
the  life  histories  of  forms  obtained  from  IS  different  hosts  had  been 
worked  out.  Since  then  the  number  has  been  doubled,  and  both  the 
conidial  and  ascogenous  stages  of  Qlomerella  from  36  different  hosts 
have  been  studied  and  the  conidial  forms  from  45  different  hoets  have 
been  grown,  as  follows: 

Gloukrbixa  cinoulata  (Stonbh.)  S.  and  t.  S. 

Conidia  and  perithecia  produced  eithra  in  culture  or  on  the  hoet: 


BiTaebenuB  (L.)  DC.  (Jamaic&  ebony). 
Caiyota  nunidiiaiis  Mart,  (palm)- 
Cinnamomum  zeyl&iucum  Neoa  (cinna- 

mon). 
Citnia    auramtium.    siDensu    L.    (sweet 

onmge). 
GitniB  decumana  (L.)  Hurr.  (pomelo). 
Citrus  limonum  Biseo  (lemon). 
Citrus  nobilis  Lour,  (mandarin). 
CoSea  arabica  L.  (coSee). 
CostuB  specioaua  (Eoenig)  Smith  (iptnl 

flag). 
Cuiculigosp. 
Eriobotrya    japonica    (Thunb.)    Lindl. 

(loquat). 
Ficiu  carica  L.  (fig). 
FicuB  elaatica  Roxb.  (rubber  plant). 
FicUB  longifolia  Schott. 
Ginkgo  biloba  L. 
Gleditsia  triacanthofl  L.  (honey  locnst). 

Onidia  only  produced: 

Annona  dierimola  Miller  (cheiimoyK). 

CiataegUB  sp.  (bawthom). 

RubuB  trivialis  (cult.)  (white  dewberry). 


HedyBcei>e  Bp.nKentia  (palm). 

Ligustrum  vulgore  L.  (privet). 

HaluB Eylveebris Mill,  (apple). 

Mangifera  sp.  (mango) . 

Haranta  arundinacea  L.7  (arrowroot). 

Osycoccus  macrocarpua  (Alt.)  Pen. 
(ctanberry), 

Peraea  gratismma  Gaertn.  f.  (avocado). 

niMmium  tanax  Font. 

Pimentaacris  (Swarti)  Eoat«l. 

Piper  coacrophyllum  Bwarta  (pepper- 
wort). 

Pitcaimia  corallina  Linden. 

Psidium  guajava  L.  (guava). 

Rtbee  oxyacsnthoideB  L.  (gooseberry). 

RubuB  occidentolis  L.  {black  laapb^Ty). 

Thea  japonica  (L.)  Baill.  (camellia). 

Thea  Hinensis  L.  (tea). 

Theobroma  cacao  L.  (chocolate  nut). 

Vitis  labruBca  L.  (Concord  grape). 


Smilax  medica  Schl.  and  Cbam. 
Vanilla  planifolia  AudTewa(vanilla). 


Glombse 

Both  conidia  and  perithecia  produced  in  cultures: 
GoBaypiuin  hirsutum  L.  (cotton). 

Olohbrblla  iJNDBinjTHiAinw  Shux. 
Both  conidia  and  perithecia  produced  in  cultures: 
nuseohiB  vulgaris  L.  (wax  bean). 
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(iiLoiosroBiDii  LAaiMABiuii  (Pass.)  Saod.  un>  BOUK. 

Conidia  only  produced : 
CitmUuB  vulguis  Schnd.  (wstermelon).    I  Cncurttite  pepo  L.  (aquadi). 
Ciununis  oativiu  L.  (cucumber).  | 

OxOEOflPOKICH  HQBABini  CSK.  Ain>  UaM. 

Cooidia  only  produced: 
l[|lMpw»disBcaMpieiitum(L.)  Kunti  (banuia). 

XEISODS  or  STDST. 
DETELOPHBKT  IN  HOIST  OHAUBEB. 

Apparently  normal  and  healthy  leaves,  twigs,  and  fruits  takm  from 
plante  showing  a  slight  infection  or  suspected  of  being  infected  with 
anthracnose  in  a  dormant  or  hibernating  condition  were  found  in  most 
cases  to  develop  typical  spots  of  rot  with  acervuli  and  frequently 
peritheoia  when  kept  in  a  moist  chamber.  Such  material  was  first 
immersed  from  5  to  15  minutes  in  a  1  to  500  or  1  to  1,000  solution  of 
corrosive  sublimate  to  destroy  any  spores  of  the  fungus  whieh  might 
be  present.  That  this  treatment  is  sufficient  to  destroy  all  the 
known  reproductive  bodies  of  Glomerella  has  been  demonstrated  by 
treating  conidia,  appressoria,  and  ascsospores  with  these  solutions  for 
different  periods.  Treatment  with  a  1  to  1,000  solution  of  corrosive 
sublimate  for  three  minutes  has  been  found  to  kill  all  the  spore  forms. 

After  the  foregoing  treatment  the  specimens  were  rinsed  in  sterile 
water  and  placed  in  sterile  glass  moist  chambers. 

OUL.T17BE8. 

Cultures  have  usually  been  started  from  conidia  or  asoospores 
obtained  from  fresh  material  from  the  field  or  greenhouse  or  from 
spores  developed  on  parts  of  the  host  kept  in  a  sterile  moist  chamber 
in  the  laboratory.  To  obtain  pure  cultures  of  the  organism  and  to 
isolate  ungle  sporee,  poured  plates  of  com-meal  i^ar  have  been  gem^- 
ally  used.  Various  solid  or  liquid  media  have  been  tried,  but  none 
has  proved  more  satisfactory  than  com-meal  ^ar,  which  is  pre- 
pared as  foUows:  To  four  teaspoonfula  of  com  meal  add  1  lit«-  of  dis- 
tilled water.  Keep  in  water  bath  for  one  hour  at  a  temperature 
below  60°  C.  Strain  through  gauze  and  to  the  filtrate  add  1  per  cent 
of  agar  flour.  Steam  three-quarters  of  an  hour.  Filter  through  filter 
paper.    Tube  and  autoclave  for  IS  minutes  at  115°  C 

In  isolating  single  spores  to  obtain  pure-line  cultures,  special  Petri 
dishee  with  very  thin  bottoms  are  used.  After  the  plates  have  been 
poived  and  the  agar  cooled,  the  dishes  are  placed  upside  down  on  the 
mioroBcepe  stage  and  single  spores  located  with  an  objective  of  Bui& 
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cieat  power  to  distinguish  and  identify  them  dearly,  through  the  bot- 
tom of  the  dish.  The  location  of  the  siugle  spores  is  then  indicated 
by  a  small  circle  of  red  ink  on  the  bottom  of  the  Petri  dish.  The  cul- 
ture medium  in  the  dish  diould  be  very  shallow,  so  that  the  range  of 
the  objective  will  reach  through  the  full  depth  of  the  medium  and  per- 
mit the  detection  of  spores  lying  at  different  levels.  Some  practice  ' 
in  getting  the  proper  dilution  of  the  spores  in  the  medium  is  required. 
When  the  spores  are  too  numerous  in  the  plates  it  is  frequently  diffi- 
cult to  find  one  sufficiently  isolated  to  be  readily  removed  without 
the  possibility  of  others  being  transferred  with  it.  When  the  spores 
are  too  few,  however,  much  time  la  required  in  searching  over  the  plate 
to  locate  them. 

Spores  have  also  been  isolated  by  the  method  described  by  Kauff- 
mann  (50).  This  method  consists  in  sprinkling  sterile  water  conttun- 
ing  the  spores  on  the  surface  of  the  agar  after  it  has  been  poured  in  a 
Petri  dish  and  cooled.  When  the  medium  has  solidified,  the  spores 
are  located  with  the  microscope  by  examining  the  surface  of  the  agu* 
with  the  cover  of  the  dish  removed.  This  method  has  the  advantage 
of  insuring  the  distribution  of  the  spores  in  practically  one  plane — i.  e., 
on  the  surface  of  the  medium—and  permitting  the  use  of  a  higher 
power  objective  than  could  be  used  when  searching  through  the  bot- 
tom of  the  dish.  It  has  the  disadvantage,  however,  of  necessitating 
the  removal  of  the  cover  during  the  search  for  the  spores  and  thus 
greatly  increasing  the  liability  of  contaminating  the  culture;  but  this 
tendency  can  be  lai^ely  overcome  by  making  the  examination  in  a 
thoroughly  protected  culture  room.  With  thin  dishes  and  a  thin  layer 
of  culture  medium,  spores  not  less  than  eight  microns  long  can  be 
located  very  satisfactorily  by  the  first  method.  With  smaller  spores 
requiring  high  power  for  identffication,  the  second  method  is  prefer^ 
able.  Aa  soon  as  the  spores  have  germinated,  which  usually  requires 
8  to  16  hours,  they  are  carefully  transferred  by  means  of  flattened 
sterile  needles  to  tubes  of  the  same  medium.  If  the  germinating 
spore  is  transplanted  near  the  upper  mai^in  of  the  agar  and  close  to 
the  wall  of  the  tube,  it  may  be  usually  located  with  the  microscope 
and  its  actual  transfer  to  the  tube  verified. 

Pure  lines,  races,  or  strains  can  be  isolated  in  this  manner,  then 
propagated  indefinitely  by  transfer  to  subcultures  or  by  the  poured- 
plate  method,,  thus  making  it  possible  to  study  the  behavior  of  the 
organism  in  relation  to  various  factors  of  nutriment  and  environment 
through  as  many  generations  as  is  desired. 

ffrXTDTEB  OF  OLOlCBaELZiA.  FBOH  DIFFUBBIIT  HOfflB. 

The  following  records  ^ve  the  results  of  the  writers'  studies  of 
Giomerella,  Gloeosporium,  and  CoUetotiichtun  from  various  host 
plants,  describing  their  behavior  on  leaves,  stems,  and  fruits  in 
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moist  chamber  tnd  also  in  pure  cultures.  This  matter  is  arranged 
alphabetically  with  referraice  to  the  hoet  plants.  Following  the 
name  of  the  host  in  each  case  is  the  name  which  has  been  adopted 
for  the  oiganism,  with  synonyma  also  where  they  have  been  satis- 
factorily determined. 

ANNONA  OHBSmOLA  HILL.   (oHBBDIOTa). 

Olototporium  rufatnaeulant  (Berk.)  Tbttm. 

Poured  plates  of  conidia  from  an  acermlua  on  a  stem  of  cherimoya 
received  from  Miami,  Fla.,  were  made  on  April  9.  Growth  was 
rapid.  The  mycelium  was  white  at'  first,  changing  later  to  dark 
greeoish  or  smoke  color  and  forming  circular  spots.  Subcultures  on 
corn-meal  agar  in  tubes  produced  an  abundant  growth  of  mycelium 
and  acerruli  with  a  few  seta.  Later  many  sets  appeared  in  these 
cultures.  Though  the  cultures  were  kept  growii^  imtil  January  19 
of  the  following  year,  no  perithecia  were  ever  found.  The  fungus 
from  this  host  does  not  appear  to  have  received  a  specific  name. 
The  characters  of  the  acerruli  and  the  shape  imd  measurements  of 
the  spores  averaged  about  the  same  as  those  from  the  apple,  grape, 
and  citrus  fruite. 

BBTA   EBENDS   (L.)   DG.    (JAICAIOA   EBONT). 
Olomtrdla  eingutala  (Slonem.)  S.  uid  v.  S. 

Several  leaves  of  the  host  plant,  collected  in  the  greenhouse  on 
January  19,  were  placed  in  sterile  moist  chamber.  On  February  8 
acervuh  of  Gloeosporium  were  present  on  several  of  the  leaves. 
On  February  17  many  mature  perithecia  were  found  associated  with 
the  acervuh.  An  ascus  and  ascospores  are  shown  in  Plate  II,  figures 
23  and  23  a.  The  fungus  showed  no  characters  by  which  it  could 
be  distinguished  from  the  Glomerella  on  apple  and  grape.  No  fungus 
of  this  kind  appears  to  have  been  heretofore  reported  upon  this  host. 

Plates  were  poured  February  8,  u^ng  conidia  from  a  leaf  taken 
from  an  apparently  healthy  plant  in  the  Department  greenhouse. 
The  acervuli  from  which  these  cultures  were  made  developed  upon 
this  leaf  in  a  sterile  moist  chamber.  Spores  germinated  quickly  and 
subcultures  in  tubes  of  com-meal  agar  were  made  by  transferring 
single  conidia.  Growth  in  the  plates  was  similar  to  that  usually 
produced  by  Gloeosporium  from  apple  or  grape.  Conidia  were  pro- 
duced in  both  plates  and  tubes,  but  no  very  distinct  acervuli  were 
found.  On  February  17  the  cultures  were  found  to  be  contaminated 
with  a  mold  and  had  to  be  discarded.  Perithecia  were  not  found 
in  them.  The  cultures  were  perhaps  not  old  enough  at  the  time  for 
perithecia  to  have  had  an  opportunity  to  develop. 
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OABTOTA  BDMFHIANA  MABT.    (PAUl). 
Qlomffella  nngulata  (Stonem.)  S.  and  v.  8. 

Oq  January  29  leaves  from  a  plant  of  this  species,  which  was 
growing  in  the  greenhouse  and  which  had  produced  leaves  with 
spots  showing  conidia  of  Qlomerella,  were  placed  in  a  sterile  moist 
chamber.  On  February  3  a  number  of  the  leaves  showed  acervuli 
with  conidia  ranging  from  13.5  to  25  by  4.5  to  6  /i.  Sette  were 
present  but  not  abundant.  The  conidiophoree  appeared  to  average 
a  little  shorter  than  is  usual  with  forms  from  other  hosts,  being  9  to 
IS  fi  in  length.  -  On  February  .18  many  mature  perithecia  agreeing 
in  practically  all  respects  with  GlomereBa  dngulata  were  found  on 
these  leaves.  Asci  and  ascospores  are  shown  in  Plate  II,  figures  28 
and  28  a. 

The  conidial  form  has  apparently  been  described  as  Gloeosporium 
Tianoti  Prill,  and  Delacr.  (64). 

On  February  7  cultures  in  corn-meal  agar  tubes  were  made  by 
transfer  of  spores  from  acervuli  on  the  leaves  in  moist  chamber  just 
described.  Typical  conidia  and  acervuli  were  formed  in  a  few 
days.  These  cultures  were  kept  untU  July  7,  -but  no  perithecia 
were  ever  found. 

OTKNAMOSniM  ZETLAHIOUM  NBBS.    (cINMAMON). 
OkmtreUa  dngalata  (Stonem.)  S.  and  v.  S. 

Leaves  appearing  perfectly  healthy,  taken  from  a  greenhouse 
plant  of  this  species,  were  placed  in  moist  chamber.  The  leaves 
soon  became  discolored  and  several  acervuli  with  conidia  appeared. 
The  conidial  form  agreea  with  Qtoeosponum  oehraeeum  Patteraon(62). 

On  February  11  transfers  of  conidia  were  made  from  these  acervuli 
to  corn-meal  agar  tubes.  These  produced  lai^e  acervuli  and  ap- 
pressoria.  Though  kept  until  July  7  no  perithecia  were  ever  foimd. 
On  April  30  more  plates  were  poured  from  conidia  from  a  leaf  kepi 
in  moist  chamber.  A  few  peritheciumlike  bodies  were  found  in 
the  plates  on  May  15.  On  May  23  some  of  these  plates  showed 
perithecia  with  mature  asci.  Subcultures  to  com  meal  in  flasks 
were  made  from  the  original  tubes.  These  produced  veiy  few 
conidia  but  many  sterile  peritheciumlike  bodies.  Chlamydoeporee 
were  also  present.    No  asci  were  found  in  these  cultures. 

CmtULLUa  VULOABIS   BCHEAD.   (WATEBUBLON)  . 

Oloeotporium  hgtTianum  (Pan.)  Socc.  itnd  Boiun. 

On  November  17,  plates  wM«  poured,  aBii^  conidia  from  an  anthrac- 
noee  spot  on  a  watermelon  grown  at  Vienna,  Va.  Transfers  from 
plates  to  com-meal  agar  tubes  were  made.    Numerous  acuvuli  soon 
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speared  in  these  platee  and  very  d&rk  aetta  were  present  in  abund- 
ance. The  Bet»,  however,  were  dark  only  at  the  apex  and  M^A  col- 
ored at  the  base,  which  ie  not  the  case  with  the  setsa  in  most  other 
forms.  They  also  appeared  to  be  somewhat  shorter  than  usual.  No 
perithecia  or  peritheciumlike  bodies  appeared  in  the  cultures. 

The  fungus  agrees  with  Gloeosporium  lagenanum  (Pass.)  Sacc.  and 
Roum.  It  seems  probable  that  the  fungus  occurring  on  cucurbits 
is  specifically  distinct  from  the  other  species  investigated,  though 
Haisted  (40)  reports  the  successful  transfer  of  the  organism  from 
bean  and  pear  to  citron,  CKtruUus  vulgatia  var.  He  also  reports  the 
successful  transfer  of  the  organism  from  watermelon  to  bean,  and 
as  a  result  reduces  OoUetotriehan  Undemuihianum  to  sjnonomy,  using 
CoUetotriehvm.  Jagerwirium  (Pass.)  E.  and  H.,  which  is  the  older  name, 
for  -anthracnoee  of  bean  as  well  as  that  of  cucurbits.  Evans  (36) 
states  that  the  fungus  passes  from  beao  to  watermelon  and  vice  versa, 
but  the  statement  is  apparently  based  upon  Halsted's  work  (39) 
and  Dot  on  his  own  experiments.  Further  cultures  and  the  oppot^ 
tunity  to  study  the  perithecial  form  from  watermelon  may  be  neces- 
sary to  determine  this  point  satisfactorily.  The  experiments  of 
Edgerton  (30)  and  the  present  writers  in  attempting  to  transfer  the 
organism  from  bean  to  cucurbits,  as  reported  later,  were  all  failures. 
The  writers'  inoculations  with  the  form  from  grape  and  guava  to 
watermelon,  however,  were  entirely  successful,  but  not  conclusive  as 
to  the  identity  of  CoUetotrichum  tagenarium  and  GlomereUa  drigidaia, 
since  the  perithecial  stage  of  the  former  is  unknown. 

CTTBUS  AUSANTtOU  BINSNSIS  L.    (SWEBT  ORANGE). 

OUmertUa  dngutata  (Stonem.)  S.  snd  v.  8. 
CMttotridntm  gloMtporioidet  Penz. 

DBVSLOrHBNT  ON   LKAVEB  AND  BKANCHES   IN   HOIST  CHAHBBB. 

Since  the  fungus  appeared  to  be  present  in  a  dormant  or  hiber- 
nating condition  in  the  tissues  of  the  leaves,  as  indicated  by  its 
appearance  on  apparently  healthy  leaves  when  their  surfaces  were 
thoroughly  sterilized  and  placed  in  sterile  moist  chamber,  several 
attempts  were  made  to  secure  data  which  might  throw  some  light 
upon  the  location  of  the  fungus  in  the  tissues  and  its  ori^al  point 
of  entrance.  On  March  6  apparently  healthy  leaves  of  various  ages 
were  taken  from  a  blossoming  tree  in  the  greenhouse.  These  were 
treated  as  usual  and  placed  in  sterile  moist  chambeis.  On  March  14 
numerous  acervuli  were  present  on  all  the  leaves  exc^t  the  youngest, 
which  showed  a  number  of  discolored  spots  but  no  other  external  evi- 
dence of  fungous  infection.  The  acervuli  on  the  older  leaves  usually 
appeared  first  at  the  base  of  the  midrib,  being  preceded  by  a  dark, 
water«oaked  i^peonnce  of  the  tissue.    In  some  cases  the  diseased 
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area  gradually  spread  toward  the  tip  until  the  entire  leaf  was  affected, 
as  illustrated  in  Plate  VI.  At  other  times  acervuh  broke  out  almost 
simoltaoeously  on  the  entire  surface  and  were  equally  numerous  both 
on  the  upper  and  under  sides  of  the  leaf.  On  March  25  all  but  the 
present  year's  teavee,  which  were  not  entirely  discolored,  were  cov- 
ered with  the  fungus.  Small  patches  of  mature  perithecia  were  also 
present.  Though  kept  until  April  13,  the  young  leaves  showed  no 
trace  of  acerruli  or  perithecia  of  Glomerella. 

On  April  30  two  more  apparently  healthy  leaves  were  taken  from 
near  the  tip  of  a  shoot  bearing  fruit  one-half  inch  in  diameter.  These 
were  sterilized  and  placed  in  moist  chamber,  and  two  leaves  from  the 
previous  season's  growth  on  the  same  branch  were  treated  in  the 
same  way.  On  May  7,  acervuli  were  abundant  on  the  older  leaves. 
On  one,  development  was  chiefly  aloi^  the  midrib;  on  the  other, 
chiefly  along  the  margins.  The  younger  leaves  showed  no  acervuli. 
On  May  1 1  one  of  the  younger  leaves  showed  discoloration  and  a  few 
acervuh  at  the  base  of  the  midrib.  The  other  yomig  leaf  showed 
discoloration  at  the  base,  but  had  developed  no  acervuh  on  May  13 
when  the  leaves  were  discarded. 

On  May  11a  young  sterile  shoot — that  is,  a  shoot  without  a  fruiting 
bud — was  taken  from  a  greenhouse  plant  and  the  surface  thoroughly 
sterilized  as  usual.  It  was  then  cut  into  six  s^j^ents,  each  one  bear- 
ing a  sin^  leaf.  Each  s^fment  was  placed  in  a  separate  sterile 
moist  chamber.  This  experiment  was  peiformed  to  determine 
whether  the  fui^us  was  equally  abundant  in  fruiting  and  nonfniiting 
shoots;  that  is,  whether  the  fungus  might  possibly  enter  the  flower- 
and  gradually  work  back  into  the  older  ports  of  the  shoot  and  foliage. 
These  segments  were  ntmibered  1  to  6,  beginning  at  the  basal  end. 
On  May  18  all  six  leaves  were  more  or  less  discolored,  numbers  1  to  4 
less  than  the  others.  In  all  cases  the  discoloration  spread  from  the 
base  of  the  leaf  toward  the  apex.  All  but  No.  2  bore  acervuh.  On 
May  27  all  the  leaves  were  entirely  discolored  and  almost  covered 
with  ^  acervuli.  The  portions  of  the  stem  also  showed  acervulL 
Since  leaves  5  and  6,  which  were  near  the  apical  end  of  the  shoot  and 
youngest,  became  discolored  slightly  sooner  than  the  older  ones,  it 
mi^t,  perhaps,  be  inferred  either  that  they  were  infected  earlier  or 
that  the  tenderer  tissues  furnished  more  favorable  conditions  for 
rapid  developmoit. 

On  May  11  an  apparently  healthy  fruiting  shoot  from  the  green- 
house was  sterihzed  as  usual  and  cut  in  segments  which  were  placed 
in  separate  sterile  Petri  dishes.  These  se^pnents  were  ntmibered  1 
to  15,  beginning  at  the  basal  portion  of  the  shoot,  as  indicated  in 
figure  1. 

On  May  18  the  leaf  on  segment  No.  1  was  almort  entirely  covered 

with  acervuli.    The  portion  of  the  atem  to  which  it  was  attached 
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showed  DO  signs  of  the  fungus.  Segment  No.  2  showed  no  indication 
of  the  fungus  on  either  leaf  or  stem;  No.  3  showed  a  slight  uniform 
discoloration  of  leaf  only;  No.  4  showed  discoloration  of  the  leaf  along 
the  midrib  and  a  very  few  acervuli.  Three  young  fruits  on  this  por- 
tion were  aJso  discolored  and  acervuli  abundant  on  the  calyx  of  one; 
also  on  the  leaf  petiole.  Ko.  5  showed  discoloration  of  the  bsaal 
portion  of  the  leaf  and  of  the  stem  only.  Nos.  6  and  7  showed  leaf 
and  stem  almost  entirely  discolored,  but  no  acer- 
vuli. In  No.  S  the  basal  portion  of  the  leaf  was 
discolored  and  a  alight  discoloration  appeared  on 
one  side  of  the  leaf,  but  no  acervuli  were  present. 
No.  9  showed  acervuli  on  the  Hem,  but  the  leaf 
was  not  discolored.  No.  10  had  the  entire  leaf  dis- 
colored. No.  11  showed  the  leaf  almost  wholly 
discolored,  with  the  fruit  black  and  bearing  acer- 
Tuli.  On  No.  12  the  leaf  and  stem  were  almost 
entirely  discolored,  with  acervuli  at  the  base  of 
the  leaf.  No.  13  showed  the  fruit  completely  dis- 
colored and  acervuli  present,  but  the  leaf  was  not 
discolored.  No.  14  showed  the  leaf  entirely  dis- 
colored, with  acervuli  on  the  cut  surfaces  of  the 
stem.  In  No.  15  the  leaf  was  almost  entirely  dia- 
colored,  but  no  acervuli  were  present. 

On  May  20  leaves  on  Nos.  2  and  9  were  still 
a  normal  color;  all  others,  except  11  and  13, 
which  were  entirely  discolored,  showed  abundant 
acervuli.  Acervuli  were  present  on  all  the  fruits. 
On  May  25  Nos.  2  and  9  had  become  discolored  and 
showed  abundant  acervuli.  Acervuli  were  also 
abundant  on  Nos.  11  and  13. 

As  a  result  of  this  expenment  it  vrill  be  noted 
that  the  fungus  was  present  in  all  the  leaves  of  the 
new  growth  as  well  as  on  the  growth  of  the  previ- 
ous year.  The  fungus  developed  more  rapidly  on 
the  older  leaves.  The  early  and  vigorous  develop- 
ment of  the  fungus  in  the  young  fruits  and  the 
leaves  situated  at  their  bases  and  the  rather  tardy 
development  of  the  fungus  in  leaves  remote  from 
the  blossoming  shoots — that  is,  Nos.  2  and  9- 
downward  course  of  development  of  the  fungus  and  infection  by 
way  of  the  blossoms,  as  shown  by  RoHs  (66)  and  Beesoy  (12). 
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Numerous  cultures  have  been  made  from  conidia  and  ascospores 
obtained  from  orange  leaves.    Apparraitly  healthy,  vigorous  orange 
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leavea  taken  from  greenhouse  plants  have  frequently  bem  treated 
with  corrosive  sublimate  and  placed  in  sterile  moist  chambers.  Such 
leaves  have  almost  invariably  produced  an  abundant  growth  of  acei> 
vuli,  which  is  frequently  followed  by  the  development  of  perithecia 
with  typical  asci  and  ascoeporeB.  The  time  required  for  the  develt^ 
ment  of  perithecia  is  usually  two  to  four  weeks. 

Poured  plates  made  with  conidia  from  leaves  kept  in  moist  chamber 
produced  a  growth  very  similar  to  that  obtained  from  other  hosts. 
ITie  number,  size,  and  distribution  of  the  acerviUi  formed  vary  con- 
siderably. Set»  were  not  usually  present  in  these  plates.  Several 
series  of  pistes  produced  only  conidia.  Two  showed  a  few  perithe- 
ciuDilike  bodies,  but  no  asci  were  found.  Different  tubes  showed 
coouderable  difference  in  the  appearance  of  the  growth.  In  some  it 
was  li^t  colored  and  scanty;  in  others,  abundant  and  dark. 

Cultures  were  made  from  conidia  taken  from  an  orange  leaf 
received  from  Houston,  Tex.,  March  10,  which  was  treated  as  usual 
and  kept  in  sterile  moist  chamber  until  March  29.  Transfers  of 
single  germinating  conidia  to  com-mesl  agar  tubes  were  made.  The 
growth  was  of  a  smoky-brown  color,  resembling  that  of  cultures  from 
pomelo  hereafter  described.  A  few  large  acervuli  were  formed,  but 
no  perithecia,  though  perithecia  were  produced  on  leaves  in  moist 
chamber.    Later,  sette  were  found  in  abundance. 

OTTBUS  DBOUIUNA    (POICBLO). 

OlonwreUa  dngu^aia  (Stonem.)  S.  and  v.  S. 
OoGttotHdmm  gloeotporioidei  Feaz. 

DBVELOFMENT  ON  I.EAVBB  IN    HOIST  CHUOaB. 

On  March  28  apparently  healthy  leaves  of  the  pomelo  were  taken 
from  greenhouse  plants  and  placed  in  sterile  moist  chambers.  They 
soon  became  spotted  and  acervuli  appeared.  These  were  soon  followed 
on  darker  areas  of  the  discolwed  leaf  by  perithecia,  which  showed 
mature  asci  on  June  20.  Setie  were  not  found  in  the  acervuli  on 
these  specimens. 

On  April  30  two  apparently  healthy  leaves  were  taken  from  imme- 
diately below  a  cluster  of  young  fruit ;  also  an  older  leaf,  from  whose 
axil  a  fruiting  shoot  was  produced.  These  leaves  were  treated  as  usual 
and  placed  in  sterile  moist  chambers.  On  May  7  acervuli  were  found 
r^ularly  scattered  over  the  surface  of  the  older  leaf,  but  there  werencme 
on  th6  two  young  leaves.  On  May  13  the  base  of  one  of  the  young 
leaves  showed  slight  discoloration  running  up  the  midrib  three-fourth/ 
of  an  inch.  On  May  15  both  young  leaves  were  discolored  along  the 
midrib.  Acervuli  developed  abundantly  on  these  young  leaves  later. 
On  June  9  pwithecia  and  asci  were  found  on  the  old  leaf.  TTus  experi- 
ment, like  those  with  the  orange,  apparently  showed  the  presMice  at 
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the  fungus  in  the  tissues  of  both  young  and  old  le&ves,  but  it  is  either 
more  widely  distributed  in  the  old  leaves  or  else  develops  in  them  more 
rapidly,  as  discoloration  of  the  leaves  and  fructification  of  the  fungus 
appeared  sooner  in  most  cases  on  old  leaves. 

On  May  16  one  of  the  young  fruits  about  three-fourths  of  an  inch 
in  diameter  was  taken  from  the  branch  just  above  the  two  young 
leaves  already  referred  to,  the  surface  sterilized,  and  placed  in  a  sterile 
moist  chamber.  On  May  27  scervuli  of  Glomerella  were  found  on  the 
inside  of  the  calyx  and  also  on  the  fruit. 

On  Much  6  other  apparently  healthy  leaves,  both  young  and  old, 
were  collected  from  a  blossoming  tree  in  the  greenhouse,  treated  as 
usual,  and  placed  in  sterile  moist  chambers.  Eight  days  later  the 
l-year-old  and  2-year-old  leaves  showed  abundant  acervuli  develop- 
ing along  the  midrib,  as  indicated  in  Plate  lY.  The  very  young  leaves 
in  this  instance  showed  no  indication  of  the  fungus.  Ten  days  later 
the  1-year-old  and  2-yearwjld  leaves  showed  a  number  of  discolored 
areas  with  perithecia.  In  this  case  the  areas  producing  conidia  and 
those  producing  perithecia  were  separate  but  contiguous,  the  two 
forms  together  almost  covering  the  entire  surfaces,  as  shown  in  Plate 
V.  The  young  leaves  now  b^an  to  show  discolored  areas  hut  no 
signs  of  fungous  growth.  On  April  14  the  youngest  leaves  were  still 
free  from  any  sign  of  fungus. 

Other  old  leaves  collected  Januaiy  29  and  treated  as  usual  also 
developed  an  abundance  of  acervuli  and  perithecia. 


On  March  16  cultures  were  made  from  conidia  found  on  a  fruit  of 
pomelo  received  from  Miami,  Fla.  Setfe  were  abundant  in  the  acervidi 
on  the  fruit.  The  fungus  grew  rapidly,  producing  a  smoky-colored 
growth  like  that  in  some  of  the  cultures  from  the  orange.  Lai^e 
acervuli  were  produced  bearing  a  very  few  setie.  No  perithecia  were 
ever  found  in  these  cultures. 

On  May  14  other  cultures  were  made  from  a  pomelo  fruit  from 
Bonita,  Cal.  These  cultures  were  made  by  transplanting  portions  of 
discolored  spots  or  so-called  "tear  stains"  from  the  fruit.  The  sur- 
face of  the  fruit  was  sterilized  as  usual  with  corrosive  sublimate.  Tbe 
lesulting  growth  was  apparently  pure  and  produced  an  abundance  of 
scervuli  and  peritheciumlike  bodies.  These  cultures  were  kept  until 
August  13,  but  no  asci  or  spores  were  found. 

On  June  17  corn-meal  agar  plates  were  poured,  using  conidia  from 
acervidi  surrounded  by  ascogenous  perithecia  from  a  leaf  in  moist 
chamber.  Tliese  cultures  all  produced  acervuli,  Tliey  were  kept 
until  July  22  but  showed  no  perithecia.  No  sets  or  chiamydospores 
were  seen  in  these  cultures. 
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On  June  25  poured  plates  were  made  with  ascospores  taken  from  a 
portion  of  a  leaf  in  moist  chamber  which  was  producing  perithecia 
only.  A  single  ascosporo  was  isolated  and  transferred  to  a  slant  ag^ 
tube. 

On  July  22  one  plate  showed  a  few  perithecia  with  immature  asci. 
No  conidia  were  found.  The  tube  culture  from  asingle  ascospore  devel- 
oped only  a  hyaline  sterile  mycelium  and  chlamydoBpores.  Transfers 
from  this  tube  to  corn-meat  flasks  produced  an  abundant  growth  of 
white  mycelium,  which  later  became  pinkish.  On  July  22  a  very  few 
spores,  apparently  conidia,  were  found.  No  typical  acerruli  or  perithe- 
cia were  produced  in  these  cultures  and  it  might  possibly  be  suspected 
that  the  ascospores  used  did  not  really  belong  to  Glomerella.  They 
were,  however,  typical  in  appearance  and  morphological  characters, 
and  their  identity  could  scarcely  be  doubted.  The  cultures  from  t|ie 
ascospores  on  pomelo  leaves  did  not  produce,  as  is  usually  the  case, 
many  ascf^enous  fructifications.  Only  a  few  perithecia  with  spores 
were  produced.  Conidia  were  also  scattered.  No  aetw  were  found, 
but  chlamydoapores  were  usually  present.  The  ascospores  from 
leaves  in  moist  chamber  varied  from  18  to  23  by  4.5  to  6  /i.  Asci  were 
60  by  10.5  to  12  ju.  Paraphyses  were  found.  The  conidia  from 
these  cultures  varied  &om  12  to  24  by  5  to  6  /i.  Conidia  from  the 
leaves  in  moist  chamber  varied  from  13.5  to  21  by  4.6  to  7  p. 

OITBnS  UHONUU  BIB80.    (lEMON). 
QUmunUa  emgulala  (Stonem.)  S.  and  v.  8. 

DBVELOPHEHT  ON  LEAVES  IN  VOI8T  CBAHBEB. 

Leaves  of  lemon  taken  from  a  plant  in  the  greenhouse  and  showing 
small  discolored  dead  spots  bef^ng  a  few  conidia  were  placed  in  a 
sterilized  moist  chamber.  An  abundance  of  acerruli  soon  developed 
over  both  surfaces  of  the  leaves,  A  few  sette  were  found.  No  peri- 
thecia were  produced  on  these  leaves. 

On  January  29  another  leaf  spotted  in  the  same  way  and  showing 
acervuli  was  placed  in  a  moist  chamber.  On  February  19  the  leaf  was 
almost  covered  with  acervuli,  A  few  set»  were  present.  A  few 
areas  bore  perithecia  (freeing  in  every  respect  with  those  found  on 
leaves  of  other  citrus  species  under  similar  conditions. 

On  January  20  three  leaves  apparently  perfectly  healthy  were 
sterilized  as  usual  and  placed  in  a  sterile  moist  chamber.  On  Febru- 
ary 11  acervuli  were  present  on  the  largest  leaf,  occurring  mostly 
along  the  midrib  and  the  latter  veins.  On  February  15  this  leaf  had 
grown  much  darker  and  many  acervuli  were  present.  The  other  two 
leaves  showed  no  signs  of  a  fungus  except  that  the  petiole  of  one  bore 
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a  few  acemili.  On  April  7  abundant  ftceinili  and  perithecia  had 
developed  on  all  tlie  leayee. 

On  April  30  two  apparently  healthy  normal  leaves  were  taken  from 
a  greenhouse  plant  just  below  an  unopened  flower  bud,  and  a  single 
'  leaf  also  was  taken  from  the  old  wood  lower  down  on  the  same  branch. 
These  leaves  were  sterilized  as  usual  and  placed  in  sterile  moist  cham- 
bers. On  May  14  the  old  leaf  showed  discoloration  extending  from 
the  base  of  the  midrib  to  within  half  an  inch  of  the  tip,  but  no  acervuli 
ware  present.  On  May  16  the  end  of  the  shoot  from  which  the  two 
leaves  had  been  taken  was  cut  off  and  placed  in  moist  chamber.  This 
shoot  bore  a  young  fruit  about  one-third  of  an  inch  in  diameter,  which 
had  developed  since  the  leaves  were  removed.  The  leaf  next  below 
these  two  was  also  taken  and  placed  in  moist  chamber.  On  May  26 
the  old  leaf  showed  acervuli.  llie  two  from  below  the  unopened  bud 
were  still  normal  in  appearance  except  for  a  slight  discoloration  at  the 
base  of  the  midrib  extending  up  about  three-fourths  of  an  inch.  Ilie 
young  fruit  was  also  discolored,  discoloration  beginning  at  the  stigma 
and  working  back.  No  acervuli  or  perithecia  developed  on  the  two 
young  leaves  and  the  fruit. 

Since  the  foregoing  was  written,  Essig  (35)  has  recommended  plac- 
ing leaves  in  moist  chamber  to  determine  the  presence  of  this  fungus 
in  lemon  groves. 


On  December  12  two  plates  were  poured,  using  conidia  from  a  lemon 
leaf  in  moist  chamber.  On  December  17  an  abundant  growth  was 
present  in  the  two  plates,  which  differed  greatly  in  appearance, 
though  both  appeared  to  be  pure  cultures.  In  one  the  mycelium 
was  colorless  and  uniformly  distributed  over  the  surface  showing 
many  minute  acervuli.  Brown  chlamydospores  had  also  formed 
against  the  surface  of  the  glass.  No  set»  were  found.  In  the  other 
plate  the  myceUum  was  slightly  colored  and  denser,  with  dark  points 
suggestii^  the  beginnings  of  perithecia.  No  spores  were  yet  found 
in  this  plate.  On  January  14  acervuli  were  thickly  and  uniformly 
distributed  over  the  surface  of  the  first  plate  and  a  few  large  acervuli 
were  present  in  the  second  plate.  Setie  were  also  found  in  the  second 
plate  but  none  in  the  first.  No  perithecia  developed  in  either. 
Subcultures  made  from  both  plates  to  flasks  of  com  meal  made  a 
growth  which  was  identical  in  appearance  and  produced  an  abund- 
ance of  pink  acervuh.    No  perithecia  were  found. 

On  December  18  four  plates  were  poured,  using  conidia  from  four 
separate  acervuh  from  the  same  leaf  in  moist  chamber.  Numerous 
acervuli  developed  in  all,  showing  a  tendency  to  form  about  cavities, 
in  the  agar  where  portions  had  been  removed  for  subcultures.  This 
behavior  was  also  shown  in  plates  made  from  the  orange,  but  was 
not  noticed  in  the  other  plates  from  lemon.  (   (idolc 
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Oa  Maj  28  cultures  were  made  in  five  flasks  of  com  meal  by  traos- 
planting  a  portion  of  the  discolored  epidermis,  the  so-caUed  "tear- 
stain,"  of  a  lemon  received  from  Bonita,  Cal.  The  surface  of  the 
lemon  had  been  sterilized  bj  thorough  washing  with  oorrosive- 
sublimate  solution.  Appressoria  or  chlamjdosporos  of  Gloeosporium  ■ 
were  found  on  the  surface  of  the  discolored  skin.  On  June  2  the  fire 
flasks  apparently  contained  pure  cultures  of  Glomerella  and  were 
identical  in  appearance  with  those  made  in  the  same  way  from  pomelo. 
Conidia  were  abundant,  but  no  set»  were  seen. 

In  discussing  the  diseases  of  the  lemon  caused  by  this  fungus  in 
California,  Essig  (35)  states  that  the  most  satisfactory  method  of 
controlling  them  yet  tried  is  by  spraying  with  4-4-50  Bordeaux 
mixture.     This  statement  also  accords  with  the  results  of  Kolfa  (66). 

CITRUS    NOBILIS    LOUB.    (hANDARIN). 

Olom^rella  eingulala  (Stonem.)  8.  and  v.  8. 

DKVEU>PMXHT  ON   LRAVBS  IN   HOIST  CBA.1[BEB. 

On  January  29  four  apparently  healthy  leaves  from  greenhouse 
plants  were  treated  as  usual  and  placed  in  a  sterile  moist  chamber. 
Oa  February  11  acervuli  of  Glomerella  were  present  on  all,  having 
developed  first  at  the  base  of  the  midrib.  On  February  29  a  few 
perithecia  with  ascospores  were  found.  Ferithecia  of  the  same 
Glomerella  were  also  found  on  spotted  leaves  from  the  same  plant, 
which  had  been  kept  in  moist  chamber. 


On  March  20  two  tube  cultures  were  made  from  ocervuH  on  the 
leaves  in  moist  chamber.  These  cultures  produced  a  growth  of  normal 
appearance,  with  acervuli  but  no  perithecia.  On  October  7  two  plates 
were  poured,  using  conidia  from  a  lef^  in  moist  chamber.  These  plates 
produced  an  abundance  of  acervuli.  A  very  few  setse  were  found. 
Setie  had  also  been  found  on  the  leaves  from  which  the  cultures  were 
made  but  they  were  not  numerous.  Subcultures  from  these  plates 
also  produced  an  abundance  of  acervuli,  but  no  seta  were  seen  and 
no  perithecia  ever  developed,  though  perithecia  with  inunatuie  aacd 
were  found  on  the  leaves  from  which  the  original  cultures  were  made. 

On  November  1 4  subcultures  on  com  meal  were  made  from  the  tubes 
just  described.  Many  large  acervuli  soon  formed.  The  spore  masses 
frequently  ran  together  and  formed  pink  masses  covering  about  one- 
half  the  surface  of  the  medium.  Dark  spots  resembling  perithecia 
were  also  present  but  no  asci  or  ascospores  could  be  fotmd.  These 
cultures  were  kept  until  the  following  March,  but  no  fertile  perithecia 
were  found  and  no  setce  were  observed. 
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It  will  be  noted  that  perfect  perithecia  and  asci  of  Glomeralla 
were  frequently  produced  upon  leaves  of  the  various  citrus  species 
when  placed  in  a  moiet  chamber.  It  is  therefore  somewhat  remark- 
able that  in  only  one  case,  that  of  the  pomelo,  were  we  able  to  get 
perithecia  to  develop  in  cultures. 

The  fungus  from  all  the  citrus  hosts  showed  very  similar  characters 
in  cultures  and  can  not  be  distinguished  from  that  on  most  other 
fmita.  When  old  the  mycelium  ia  usually  of  a  dark  greenish  or 
smoky  color.  The  form  of  the  fungus  growing  on  dtms  species  has 
apparently  been  described  several  times  under  different  names  in 
both  its  conidial  and  ascogenoua  conditions.  The  conidial  form  has 
been  treated  by  Ro]&  (66)  and  others  as  ChUetotTiefmrn,  gloeos^orioides 
Penz.  (63).  To  judge  from  the  descriptions  and  figures,  it  has  also 
receiTed  several  other  generic  and  specific  names.  The  oonidia  have 
been  found  to  vary  from  11  to  19.5  by  4.5  to  6  ;i.  The  ascospores 
vary  itom  16  to  19  by  4.5  to  6  /(. 

The  peiithecial  form  has  apparently  been  described  under  several 
different  names,  including  Phyaaloapora  dtricola  Penz.  It  is  also 
found  under  Laestadia  aocia  Penz. 

COFFEA    ABABICA   L.  (COFFEB). 

Olomtrdia  eingulata  (Stonem.)  8.  and  v.  8. 

DBTELOnUNT  OK  LKATBB  IN  XOIBT  CHAMBIR. 

On  December  4  leaves  showing  dead  spots  but  no  acervuli  were 
taken  from  a  coffee  plant  in  the  greenhouse.  The  surfaces  were 
sterilized  as  usual  and  the  leaves  placed  in  a  moist  chamber.  On 
December  30  acervuli  and  mature  perithecia  of  Glomerella  were  found 
on  these  leaves.    Setee  were  present  in  the  acervuli. 

On  January  29  two  apparently  healthy  young  leaves  of  the  same 
age  were  treated  in  the  same  manner  and  placed  in  a  sterilized  moist 
chamber.  On  February  13  numerous  acervuli  were  present  on  a 
discolored  area,  which  extended  downward  from  the  tip  of  one  of 
the  leaves.  The  other  leaf  was  entirely  discolored  but  no  acervuli 
were  present.  Later,  perithecia  of  Glomerella  were  foimd  associated 
with  the  acervuli  on  both  leaves. 


On  December  12  plates  were  poured  using  conidia  from  the  leaves  in 
moiat  chamber,  on  which  perithecia  developed  later.  A  single  cooid- 
ium  was  located  in  one  plate  and  transferred  to  a  tube.  Oa  Decran- 
ber  Id  one  plate  had  become  contaminated  and  was  discarded.  The 
other  contained  a  growth  of  the  fungus  of  the  usual  appearance. 
Conidia  were  found.  On  December  26  acervuli  were  present  in 
abundance  in  the  tube  and  also  in  the  plate.  No  sette  or  perithecia 
were  found.    On  Januaiy  8  two  flasks  of  com-meal  agar  were  inocn- 


28  PABA8ITES  BGLONGING  TO  THE  GENUS  OLOMEBELLA.  , 

lated  by  transfer  of  conidia  from  the  tube  culture  from  the  single  co- 
nidium  mentioned  above.  On  January  20  an  abundant  greenish 
growth  was  present,  and  many  dark  bodies  resembling  perithecia 
were  forming.  Many  acervuh  were  also  present.  No  setce  were 
found  and  no  perithecia  ever  matured  sufficiently  to  show  aaci  and 
ascospores. 

On  June  12  two  slant  agar  tubes  were  made  by  transfer  from  the 
single  conidium  culture.  These  tubes  produced  a  growth  of  the  usual 
appearance  and  small  acerruli  formed,  but  no  perithecia  were  ever 
found. 

The  growth  aad  appearance  of  the  conidial  form  from  the  coffee 
closely  resembles  that  from  other  hosts,  especially  the  Citrus  species. 
Setse  and  perithecia  developed  on  the  leaves  in  moist  chamber  but 
neither  wei;e  found  in  the  cultures  made  from  the  same  leaves.  The 
conidia  from  the  leaves  in  moist  chamber  measured  13.5  to  16.5  by  5 
to  Q  ft.  The  conidia  in  culture  varied  from  15  to  18.5  by  4.5  to  6  ;l 
The  ascospores  from  the  leaves  (PL  I,  figs.  14  and  14a)  measured  15  to 
18  by  5  to  6  p.  No  paraphysee  were  foimd.  The  perithecial  form 
fomidontheleavessu^;estedi;a€«to2'iacQjfeicoIaSpeg.  (86).  Theaaco- 
spores  of  this  species  are  said  to  be  obovate,  and  the  measurements 
given  are  rather  less  than  usual  in  Glomerdla  dngultUa.  Two  species 
of  Cotletotrichum  and  two  species  of  Gloeosporium  have  been  described 
from  coffee  leaves.  The  descriptions  of  these  species  show  no  diag- 
nostic characters  sufBcient  to  separate  them  satisfactorily.  Oloeo- 
aporium  coffeanum  Delacr.  (23)  evidently  refers  to  this  species  also. 

OOSTtrs   SFECIOSDS   (SOBNIO)   SUrTH   (SPIRAL  FLAG). 
Olomtrtlla  nngulata  (Stonem.)  S.  and  v.  S. 

On  January  30  portions  of  a  leaf  showing  large  dead  areas  were 
sterilized  as  usual  and  placed  in  a  sterile  moist  chamber.  On  Febru- 
ary 7  acervuli  were  found  on  these  leaves,  and  on  February  14  many 
mature  perithecia  of  Glomerella  were  present.  Asci  and  ascospores 
are  shown  in  Plate  II,  figures  21  and  21a.  No  fungus  of  this  kind  in 
either  stage  could  be  found  reported  on  this  host. 

On  February  7  two  tube  cultures  were  made  by  a  transfer  of  conidia 
from  the  leaf  in  the  moist  chamber,  each  culture  from  a  diffetent 
acervxilus.  On  February  24  one  large  acervulus  was  present  in  one 
tube  and  a  few  laige  sterile  dark  bodies  in  the  other.  On  July  7  a 
few  acervuU  were  present  in  the  second.  The  peritheciumlike  bodies 
were  still  sterile  and  no  asci  were  ever  found.  The  general  appearance 
of  the  growth  in  the  tubes  was  much  like  that  of  the  fungus  from  other 
hosts  but  somewhat  lighter  colored.  The  conidia  from  the  specimens 
in  moist  chamber  showed  the  usual  variations  in  shape,  and  they 
varied  in  measurement  from  12  to  18  by  4.5  to  6  /i.  The  conidia  in 
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cultures  Taried  from  10  to  16.5  by  4.5  ft.  The  ascosporee  from  the 
leaves  in  moist  chamber  showed  the  usual  shape  and  varied  from 
15  to  21 .5  by  5  to  6/1. 

CBATAEQTTS  SF. 
CUMOfporiumfnittigenum  B«rk. 

On  December  12  three  flasba  of  corn-meal  agar  were  inoculated 
with  spores  from  acervuli  on  a  fruit  of  Crata^us  which  had  been 
collected  from  a  tree  on  the  Department  of  Agriculture  grounds 
and  kept  in  moist  chamber.  The  appearance  of  the  acervuli  and 
the  decay  of  the  fruit  closely  resembled  that  of  the  bitter  rot  of  the 
apple.  Conidia  developed  in  tbeee  cultures  and  small  dark  bodies 
resembling  perithccia  were  found  in  all  the  flasks,  but  no  asci  or 
ascospores  were  obtained. 

CUODHIS  SATIVUS  L.    (oUOUHBEB). 
OUxotporiian  lagetutriiim  (Paaa.)  Sacc.  and  Rouni. 

On  June  20  four  plates  were  poured,  using  conidia  from  a  cucumber 
leaf  collected  at  Portsmouth,  Va.  Two  days  later  transfers  were 
made  to  slant  agar  tubes.  On  July  6  the  tubes  showed  an  abun- 
dance of  acervuli  with  a  dense  growth  of  brown  sete.  The  cultures 
became  contaminated  and  no  perithecia  were  formed.  No  oppor- 
tunity was  offered  for  a  further  study  of  this  form  and  its  identity 
with  the  others  described  is  therefore  uncertain. 

CUCUBBtfA   PEPO  L.    (sQUABH). 
OU)€otporwm  Uigaiarinm  (Pan.)  Sacc.  and  Bourn. 

On  October  17  four  plates  were  poured,  using  conidia  from  acervuli 
on  a  squash.  The  conidia  and  acervuli  were  of  the  same  general 
appearance  as  those  from  other  hosts.  Setie  were  abundant.  On 
October  22  conidia  were  abundant  in  all  the  plates,  but  were  scat- 
tered, no  distinct  acervuli  being  formed.  The  conidia  were  un- 
usually variablein  size,  rangingfrom  8  to  30  ;i  in  length.  In  thethickly 
sown  plates  dark  bodies  suggesting  perithecia  were  abundant.  None 
of  these  dark  bodies  were  present  in  the  thinly  sown  plates.  These 
perithedumlike  bodies  always  remained  sterile.  ChlamydospCres 
were  also  abundant.  The  mycehum  was  light  colored.  Later,  many 
acervuli  with  pale  pink  masses  of  conidia  developed  in  the  tubes,  and 
also  an  abundance  of  the  sterile  perithelia.  The  cultures  were  kept 
until  January  13,  but  no  ascospores  were  ever  found  in  the  perithecia. 
The  writers'  cross-inoculations  of  squash  with  the  fungus  from  the 
grape  were  successful,  but  this  does  not  necessarily  prove  that  the 
cn^anisms  are  the  same.  No  inoculations  from  the  squash  to  other 
fruits  were  made. 
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OUKOULIOO   8P. 
QlomertUa  cingvlata  (Stonem.)  8.  and  v.  8. 

On  January  30  a  leaf  of  this  plant  from  the  greenhouse,  showing  an 
elongated  dead  area  in  the  center  which  bore  acermli  of  Qloeospoiium 
and  immature  peritbecia,  was  sterilized  in  the  usual  maimer  and 
placed  in  a  moist  chamber.  On  February  3  many  dark  spota  had 
appeared  on  the  apparently  healthy  portions  of  the  leaf.  Acervuli 
soon  appeared  in  abundance,  and  later,  sets  were  found.  On  February 
17  many  mature  perithecia  of  Glomerella  were  also  present.  Neither 
form  of  this  fungus  appears  to  have  been  heretofore  reported  on  this 
host. 

On  February  7  two  tube  cultures  were  made  by  transfer  of  conidia 
from  the  leaf  in  moist  chamber.  Acerruh  with  pinkish  masses  of 
conidia  soon  developed,  also  chlamydosporelike  bodies.  No  peri- 
thecia appeared,  and  subcultures  kept  imtil  January  23  produced 
none.  The  conidia  on  the  leaves  varied  from  14  to  16.6  by  4.5  to  6.75  /(. 
The  ascospores  measured  from  12  to  24  by  5.5  to  6  ii.  An  ascus  and 
ascospores  are  shown  in  Plate  II,  ^;ures  22  and  22a.  No  characters 
could  be  found  either  on  the  host  or  in  the  cultures  to  distinguish 
this  fungus  from  that  occurring  upon  various  other  hosts. 

EBIOBOTBTA  JAFON10A    (THUNB.)   LINDL.    (lOQUAT). 
Qlomerelia  cin^ulota  (Stonem.)  8.  and  t.  S. 

On  January  29  an  apparently  healthy  leaf  taken  from  a  green- 
house plant  which  also  showed  some  spotted  leaves  was  treated  as 
usual  and  placed  in  a  moist  chamber.  On  February  11  the  leaf  had 
tiu*ned  dark  brown  and  a  few  scattered  acervuli  were  present.  On 
April  8  acervuli  were  abundantly  scattered  over  the  surface.  SettQ 
were  sometimes  present.    No  perithecia  were  found. 

Oo  the  same  date  two  spotted  leaves  from  the  same  plant  were 
placed  in  moist  chamber.  On  February  12  abundant  ac^^puli  were 
present  on  these  leaves.  On  February  20  perithecia  of  GlomerdUa 
were  also  found  on  the  leaves. 

Pure  cultures  made  from  acervuli  from  the  leaves  in  moist  chamber 
produced  an  abundance  of  typical  acervuli,  but  no  perithecia  were 
ever  found.  Tlie  conidia  from  the  leaves  ranged  from  12  to  18  by 
4.5  to  6  p.;  the  ascospores  from  15  to  10.5  by  5  to  6  /i.  Neither  stage 
of  this  fungus  seems  to  have  been  described  from  this  host  heretofore. 
Asci  and  ascospores  are  shown  in  Plate  I,  figures  11  and  11a. 
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PIOUS  OABICA.  L.  (fig). 
OiotnerdlacmgJihia  (Stonem.)  8.  and  v.  B. 
(^Uttotrifhiim  ranta  Stevens  and  Hall. 

On  April  23  plates  were  poured  with  conidia  from  the  fruit  of  a  fig 
received  from  Georgia.  These  plates  produced  conidia.  The  gen- 
eral appearance  of  the  growth  was  very  similar  to  that  of  the  fungus 
from  other  hosts.  Subcultures  in  tubes  produced  large  scattered 
acervuli,  Setie  were  present  but  not  numerous.  No  perithecia 
were  found  in  these  cidturea. 

On  May  29  streak  cultiu*ea  were  made  on  slant  agar  tubes,  usii^ 
conidia  from  acervuli  on  a  decaying  fig  received  from  Norfolk,  Va. 
On  June  4  no  acervuh  were  foimd,  but  a  few  perithecia  with  asci 
not  quite  mature  had  appeared.  Later,  mature  asci  were  found  In 
one  tube.  These  asci  were  slightly  shorter  and  broader  than  the 
average.  Some  of  them  contained  only  two  or  four  spores.  Normal 
asci  and  spores  were  also  present,  however.  Other  tube  cultures 
developed  later  an  abundance  of  typical  perithecia.  The  asci 
showed  a  greater  variability  in  size  than  usual  on  other  hosts.  (See 
PI.  n,  figs.  29  and  29a.) 

On  July  3  cultures  were  made  using  conidia  from  a  stem  of  the  fig 
from  Norfolk.  An  abundance  of  acervuli  were  produced  in  these 
cultures.  SetfB  were  sometimes  present  and  sometimes  apparently 
wanting.  Chtamydospores  were  also  found.  The  conidial  form  is 
evidently  CoUetotnckum  carica  Stevens  and  Hall  (88),  and  it  can  not 
be  distinguished,  so  far  as  the  descriptions  go,  from  several  other 
species  which  have  been  published.  This  fungus  showed  no  charac- 
ters, either  in  culture  or  on  the  host,  which  would  serve  to  distinguish 
it  from  forms  occurring  upon  other  species  of  Ficus  as  well  as  those  on 
other  fruits,  especially  the  apple.  This  identity  is  also  confirmed  by 
the  cross-inoculation  experiments  with  apples  and  grapes  described 
later.  Edgerton  (31),  who  apparently  studied  the  same  oiganism, 
also  states  that  it  does  not  differ  in  any  way  from  the  form  on  the  apple. 
As  a  result  of  numerous  measurements  of  asci  and  ascospores,  we 
find  the  asci  range  from  53  to  115  by  10.fi  to  15  /i.  The  ascospores 
vary  from  13  to  21  by  5  to  7  /(. 

FIOUB  BLiASnOA  ROXB.    (BUBBXB  PIANT). 
Qlomtrdla  dngulata  (Stouem.)  S.  and  v.  S. 
JV«[>nmm«nnann«i  dattieae  (Zimm.)  Koord. 

SBTXLOPIHNT  OK  1.XAVBS  IN  ItOtST  CRAUBBB. 

On  January  14  apparently  normal  healthy  leaves  were  taken  from 
a  gremhouse  plant,  treated  as  usual,  and  placed  in  a  sterile  moist 
chamber.  On  January  20  dark  spots  began  to  appear  on  the  leaves. 
On  Felnuarj  14  the  leaves  were  entirely  disocdoied.    No  aostruli 
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were  present,  but  a  few  mature  perithecia  of  Glomerella  were  found. 
Later,  acervuli  also  developed. 

On  July  12  another  apparently  normal  healthy  leaf  was  treated  in 
the  Bame  manner.  On  July  20  the  under  surface  of  the  leaf  had  be- 
come light  chocolate  brown  and  was  thickly  covered  with  minute 
acervuli.  Some  larger,  brighter  colored  ones  were  found  on  the  petiole 
and  about  the  midrib.  No  perithecia  were  found  on  this  leaf.  Many 
other  leaves  of  this  host  have  been  treated  in  the  same  manner  at 
different  times,  usually  producing  both  conidia  and  ascospores. 


On  February  11  streak  agar  tube  cultures  were  made,  using  conidia 
&om  a  leaf  in  moist  chamber.  On  April  S  perithecia  were  abundant 
in  one  tube,  being  mostly  aggregated  in  masses  about  the  bases  of 
old  acervuli.  Appressoria  were  also  abundant  on  the  surface  of  the 
glass  in  the  upper  part  of  the  tube.  Subcultures  on  com  meal  in 
flasks  produced  an  abundance  of  fertile  perithecia  also. 

Op  April  1  bits  of  leaf  bearing  mature  perithecia  with  ascosporea 
were  transferred  to  flasks  of  com  meal.  On  April  26  an  abundant 
growth  of  conidia  and  also  mature  perithecia  were  found.  Setse 
were  sometimes  foimd  in  the  cultures  but  not  regularly. 

Koorders  (54)  has  investigated  this  form  of  the  fungus  as  it  occurs 
in  Java.  He  refers  the  perithecial  form  to  a  new  genus,  Neozimmer- 
mannia.  There  is,  however,  nothing  in  his  description  to  separate 
his  fungus  from  Olomerella  and  specimens  of  our  plant  submitted 
to  Dr.  Koorders  for  examination  were  said  by  him  to  be  identical 
with  his  fungus.  The  conidial  form  has  been  called  GUteoaporvam 
dasticae  Cke.  and  Mass.  It  can  not  be  distinguished  from  the  forms 
found  on  other  Ficua  spp.  The  asci  were  found  to  vary  from  62  to 
82.5  by  7.5  to  12  ft.  Plate  Il.figures  18  and  18a, shows  an  ascus  and 
ascoBpores, 

FtOUS  LONQIFOLIA-SOHOTT. 
OlontereUa  dnffviata  (Stonem.)  S.  and  v.  S. 

DKTELOFHKNT  ON  LEAVES   IK   MOIBI  CHA.ICBBB. 

■  On  November  18  two  leaves  of  Ficus  longifolia  showing  small  dead 
areas  were  taken  from  a  greenhouse  plant,  treated  as  usual,  and  placed 
in  a  sterile  moist  chamber.  On  December  6  numerous  acervuli " 
were  present,  producing  masses  of  salmon-colored  conidia.  No 
setEB  were  found  at  this  time.  On  January  4  setce  were  present  and 
also  perithecia  with  mature  asci  and  aacospores. 

On  January  29  another  apparently  healthy,  normal  leaf  was  taken 
froin  a  greenhouse  plant,  sterilized  as  usual,  and  placed  in  moist 
chamber.    On  Febmary  15  the  leaf  showed  discolored  spots  of  a 
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du^-brown  color  and  a  few  acervuli  were  found.  Perithecia  were 
alao  present,  especially  along  the  midiib.  Some  were  single  and 
others  aggr^ated  in  groups,  llatuie  asci  were  seen.  The  perithecia 
and  aacoepores  were  apparently  identical  with  those  obtained  from 
other  species  of  Ficus  and  could  not  be  distinguished  from  the  forms 
of  Glomerella  from  Tarious  other  hosts.  Asci  and  ascospores  are 
shown  on  Plate  II,  figures  19  and  IQa. 


On  December  12  plates  were  poured,  using  conidia  from  leaves  in 
moiat  chamber.  The  growth  was  of  the  usual  character  and  pro- 
duced, a  few  acervuli,  but  no  peritiecia  ever  appeared. 

On  February  3  subcultures  from  ihese  plates  were  made  in  Aaalsa 
of  com  meal.  The  course  of  development  was  as  usual,  and  on  Feb- 
ruary 25  acervuli  with  pinkish  masses  of  conidia  were  present. 
Peritheciumlike  bodies  were  also  found  on  the  sides  of  the  flask,  but 
no  asci  or  ascospores  could  be  discovered. 

On  April  28  plates  of  different  dilutions  were  poured,  using  conidia 
from  the  cultures  just  described.  On  May  4  Uie  plate  most  thinly 
sown  showed  a  considerable  number  of  acervuli.  The  next  plate, 
in  which  more  conidia  were  used,  showed  very  few  acervuli.  The 
diird  plate,  in  which  a  still  latger  quantity  of  spores  was  used,  showed 
many  scattered  conidia  but  no  acervuli.  In  the  cultures  where 
numerous  spores  were  sown,  acervuli  were  much  fewer  than  in  those 
where  the  spores  were  more  scattered.  This  behavior  may  perhaps 
have  some  direct  relation  to  the  greater  quantity  of  nutriment  avail- 
able in  the  case  of  the  thinnersowings  than  in  the  other.  No  perithecia 
were  ever  found  in  these  cultures,  although  perithecia  were  present 
on  the  leaves  from  which  the  cultures  were  made.  This  may  possibly 
have  been  due  to  the  fact  th&t  both  fertile  and  sterile  strains  were 
present  on  the  leaves  and  the  conidia  used  happened  to  be  taken  from 
acervuli  belonging  to  a  nonperithedum-producing  strain. 

Conidia  from  leaves  in  moist  chamber  varied  from  15  to  20  by 
5  to  6  /t,  averaging  slightly  thicker  than  in  most  of  the  other  forms.' 
Conidia  in  plates  varied  from  13.5  to  16.5  by  5  to  6  /(.  Ascospores 
rangfid  from  15  to  22  by  4.5  to  6  p.    No  paraphyses  were  seen. 

GINKGO  BILOBA   I. 
ERimurcUii  anffolala  (Stmem.)  S.  and  v.  S. 
Fallen  leaves  of  this  plant  taken  from  the  grounds  of  the  Depart- 
ment of  Agriculture  were  washed  as  usual  and  placed  in  a  sterile 
moist  chamber.    In  a  short  time  acervuli  of  Qlo'eosporium  formed  on 
the  l6aves. 

On  November  13  potato-plug  cultures  were  made  by  transferring 
cfHiidia  from  the  acervuli  on  the  leaves  in  Uie  moist  chanUxoy  ,Oa. 
«023''— Bui.  21^—13 3  '        ^ 
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November  23  an  abundance  of  white  mycelium  was  pres^it  in  the 
cultures,  also  a  numbo'  of  black  patches  looking  like  areas  of  develop- 
ing perithecia.  On  December  9  a  flask  of  com  meal  in  which  a  sub- 
culture had  been  made  from  a  potato  plug  showed  an  abundance  of 
mature  perithecia  with  asci  and  ascospores,  which  appeared  identical 
with  thoee  of  the  Glomerella  from  other  hosts. 

On  December  13  three  plates  were  poured,  using  ascospores  from 
the  flask  culture  just  described.  On  December  19  sll  the  plates 
showed  perithecia  and  also  conidia. 

On  January  4  other  plates  were  poured  from  the  same  material 
apparently  containing  ascospores  only.  Conidia  developed  in  a  tew 
days,  and  perithecia  also  appeared  later. 

On  January  23  subcultures  were  made  in  flasks  of  com  meal.  On 
February  9  an  abundance  of  perithecia  and  mattire  asci  were  present. 
Very  few  conidia  were  found.  The  fungus  used  in  all  these  cultures 
appeared  to  belong  to  a  race  in  which  the  perithecial  form  predomi- 
nated. So  far  as  known,  no  organism  belonging  to  this  group  has 
heretofore  been  described  or  reported  from  the  ginkgo.  Plate  II, 
figures  27  and  27a,  shows  an  ascus  and  ascospores  from  leaves  of  this 
host. 

GLEDIT8IA  TWACAKTHOS   L.   (hOKBT  LOOUBT). 

GtomtreUa  eingtiJabt  (Stonem.)  8.  and  v.  8. 

On  November  24  cultures  in  flasks  of  com  meal  were  made  by  trans- 
ferring conidia  from  an  acervulus  on  a  leaf  taken  from  a  locust  tree 
on  the  grounds  of  the  Department  of  Agriculture.  A  little  leaf  tissue 
was  also  included  in  this  transfer.  On  December  1  all  of  the  cultures 
were  identical  in  appearance  and  showed  an  abundant  growth  of 
young  perithecia  of  Glomerella  with  asci  but  no  fully  mature  asco- 
spores. No  acervuli  or  conidia  were  seen.  On  December  9  there  was 
an  abundance  of  mature  perithecia  and  ascospores  present.  No  dis- 
tinct acervuli  or  conidia  were  positively  identified  in  these  cultures, 
though  the  cultures  were  derived  from  conidia  or  -  conidiarbearing 
mycelium  from  the  leaf  of  the  Jiost.  On  January  4  poured  plates  were 
made,  using  ascospores  from  the  flask  cultures  just  mentioned.  These 
ascospores  germinated  readily  and  produced  a  gh>wth  of  the  usual 
appearance.  On  January  8  conidia  were  found  in  these  cultures. 
On  January  10  two  more  plates  were  poured,  using  ascospores  from 
the  same  cultures.  These  spores  germinated,  and  on  January  15 
perithecia  were  found  at  many  points  in  the  plates.  This  stxain  also 
showed  a  great  predominance  of  perithecia.  In  other  respects  it 
appeared  identical  with  the  Glomerella  from  other  hosts.  An  vacua 
and  ascopores  from  cultures  from  this  host  are  shown  in  Plate  II, 
figures  20  and  20a. 

^  DigmzedbyGoOgle 
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0088TPIUU  HIBBUTUM  L.    (OOITON). 

OlmnerMa  goitypii  Edge. 
ColUtotridtum  gonypii  South. 

DBTELOmXMT  OM  BOLU  AND  BTKMS  IN  MOm  OHAMBIS. 

On  February  20  leafless  tips  of  cotton  stems  received  from  Lome, 
Togoland,  western  Africa,  were  treated  as  i^ual  and  placed  in  sterile 
moist  chamber.  These  specimens  showed  dried  whitish  patches,  sug- 
gestiDg  old  acemili  of  CoUetotricfmm  gosaypii,  but  no  conidia  could  be 
found.  On  February  23  acerruli  with  the  characteristic  brown  sets 
of  this  species  were  present  on  the  stems.  Transfera  from  these 
acervuli  to  flasks  of  corn  meal  produced  an  abundant  growth  of 
conidia  and  a  dark  mycelium  but  no  perithecia. 

On  May  7  eight  apparently  healthy  bolls  about  three-fourths  grown 
were  taken  from  a  single  plant  in  the  greenhouse.  The  surface  was 
sterilized  as  usual  and  the  bolla  placed  in  a  moist  chamber.  On  May 
22  these  bolls  were  more  or  less  discolored,  but  no  fyngus  was  visible. 
On  May  25  one  of  the  largest  bolls  was  almost  completely  covered 
with  acervuli  of  OoUetotriehum  goeeypii.  On  June  17  four  other 
bolls  also  showed  acervuli.  As  these  bolls  had  been  in  the  same 
chamber  with  the  other,  it  is  possible  that  infection  came  from  the 
firat  boll. 

On  June  22  five  other  bolls  of  various  ^es  were  treated  in  the  same 
way,  but  no  Colletotrichum  developed  on  any  of  them.  These 
experiments  would  appear  to  indicate  that  the  fut^us  on  the  cottoD 
is  able  to  live  in  a  dormant  or  hibernating  condition,  as  has  been 
found  to  be  the  case  with  most  of  the  other  forma. 


On  October  28,  1905,  sections  from  a  diseased  cotton  boll  were 
transferred  to  flasks  of  com  meal.  These  all  developed  a  growth 
resembling  that  of  the  cotton  anthracnose,  and  on  November  23  one 
flask  showed  acervuli  with  pink  masses  of  conidia  and  also  perithecia 
with  ascospores  not  quite  mature.  AU  the  other  flasks  showed  a  lux- 
uriant; growth  of  a  white  mycelium  and  conidia.  Transfers  were  made 
from  a  flask  producing  perithecia.  These  also  produced  perithecia 
and  ascospores. 

Tests  were  also  made  of  the  effect  of  corrosive-sublimate  solution, 
1  to  1,000,  on  conidia  of  this  fungus,  the  spores  being  treated  from 
five  to  seven  minutes  and  then  transferred  to  poured  platee.  Check 
platee  were  made  at  the  same  time  to  determine  the  vitality  of  the 
spores.  The  checks  grew  luxuriantly,  but  no  growth  appeared  in  t^e 
j^ates  sown  with  spores  treated  wiUi  corrosive  sublimate,  indicating 
that  they  had  all  been  killed. 
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The  appearance  of  this  fungus  in  cultures  is  quite  characteristic 
and  remarkably  uniform.  The  mycelium  usually  becomes  dark 
c(dored  rather  early  in  its  growth  aad  the  acerruli  quite  constantly 
produce  an  abundance  of  setw  which  occadonally  heax  conidia, 
eridwtly  indicating  the  derivation  of  the  setn  from  ordinary  conidio- 
phores.  The  production  of  the  penthecial  form  of  this  fungus  was 
first  reported  by  the  writere  (75)  in  1907  from  the  cultures  dascribed 
above.  Later,  Edgerton  (29),  1909,  reported  finding  the  perithecial 
form  on  cotton  bolls  in  Louisiana  and  named  the  fungus  GlomereBa 
gossypii.  Since  this  fungus  appears  to  possess  certain  morphological 
characters  both  under  natural  conditions  and  in  cultutes  sufficient  to 
separate  it  from  its  near  relatives,  it  is  apparently  deserving  of 
specific  rack.  Cross-inoculation  experiments  also  seem  to  sustain 
this  coQcludon.  An  ascus  and  ascospores  are  shown  in  Plate  I, 
figures  12  and  12a. 

BEDTSOEPE  SP.    (fALH) 

QlomertUa  oingulala  (Stonem.)  S.  and  v.  B. 

Acervuli  and  peritheoia  with  ascospores  agreeing  in  all  essential 
particulars  with  those  of  Glomerella  as  it  occurs  on  other  hosts  were 
found  on  leaves  of  this  host  in  the  Department  greenhouse.  No  pure 
cultures  were  obtained  of  this  form.  An  ascus  and  ascospores  from 
this  material  are  shown  in  Plate  II,  figures  26  and  26a. 

LIOUSTBtm  VCLQABE  L.    (pBIVBT). 

f?Idm«fUa  emguU^  (Stonem.)  S.  and  v.  S. 
Qlotoiporium,  fingulatum  Atk. 

DEVKLOFHENT  ON  LBATBS  AND  STEMS  IK  HOIBT  OKAMBKB. 

Diseased  leaves  and  stems  of  privet  sent  from  Digby,  Nova  Scotia, 
and  received  September  30,  showed  fertile  perithecia  agreeing  with 
the  description  of  Glomerella  angvlata  except  that  the  measure- 
ments of  (he  ascospores  were  slightly  less  than  those  given  by  Stone- 
man  (89).  A  angle  acervulns  bearing  conidia  of  the  usual  form  and 
also  showing  a  few  setn  was  also  found  on  a  sunken  li^t-brown  spot 
<m  one  stem.  11118  twig  and  others  showing  dark  swollen  points 
suggesting  immature  accnvuli  or  perithecia  were  placed  in  a  sterile 
moist  chamber. 

On  October  4  matura  perithecia  hod  developed  on  this  material 
and  ascospores  were  oozing  from  the  ostioles  in  light  pinkish  masses. 
Conidia  developed  a  little  later  on  the  leaves  and  stems  also.  Peri- 
thecia also  developed  on  the  leaves  in  moist  chamber. 
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On  October  16  plates  were  poured,  using  conidia  from  a  leaf  in  the 
moist  chamber.  On  October  24  many  dark  acervnli  were  present, 
the  color  being  due  in  part  to  the  dark  basal  hyphse  and  in  part  to 
the  brown  setse.  On  November  6  many  mature  perithecia  were  also 
found  in  the  plates.  Subcultures  made  by  transfer  of  conidia  from 
these  platea  also  developed  perithecia.  Several  other  cultures  made 
from  the  same  material  produced  both  acervuli  with  sets  and  mature 
perithecia  with  ascospores.  In  some  of  the  cultures  the  perithecial 
form  predominated. 

In  order  to  study  the  behavior  of  the  fungus  with  reference  to  its 
variability  in  different  generations  under  practically  the  same  con- 
ditions, a  pure  line  or  strfdn  was  isolated  by  taking  single  conidia 
from  a  plate  which  had  also  produced  oacoaporee.  These  were  trans- 
ferred to  tubes  of  corn-meal  agar.  The  plates  from  which  they  were 
taken  finally  developed  acervuli  with  setie;  also  some  perithecia. 
Only  one  of  the  tubes  containing  a.  single  conidium  gave  a  pure  t 
culture;  the  others  became  contemiuated.  This  one  produced  several 
rather  definite  areas  of  mature  perithecia  and  a  few  acervuli  bearing 
pinkish  masses  of  conidia.  The  second  generation  was  obtained  by 
transfers  of  conidia  from  thia  tube  to  two  others.  One  of  these  tub^ 
produced  an  abundance  of  perithecia,  while  the  other  contained 
fewer  perithecia  and  a  greater  development  of  mycelium,  Conidia 
were  present  in  both,  but  were  few  and  did  not  form  in  large,  distinct 
acervuli.  These  cultures  had  the  same  general  appearance  as  the 
first  generations  from  ascospores  described  below. 

On  October  18  pure-line  cultures  were  started,  using  a  sin^e 
ascosporefrom  a  poured  plate  made  from  ascospores  derived  from 
the  original  twigs.  This  culture  developed  a  rather  scanty  growth 
of  li^t-colored  mycelium  with  but  few  conidia.  Later,  a  few  peri- 
thecia were  found,  but  asci  had  not  developed.  The  culture  became 
contaminated  with  bacteria  and  was  discuded. 

One  tube,  to  which  a  whole  ascus  had  been  transferred,  produced  a 
few  inconspicuous  acervuli  with  setie  and  later  on  abundance  of  peri- 
thecia with  mature  asci  and  spores.  Transfers  were  made  from  tim 
tube,  producing  the  second  ascospore  generation.  A  few  conidia 
developed  but  no  distinct  acervuli.  Mature  perithecia  and  ascospores 
were  also  formed.  The  perithecia  were  not  evesily  distributed,  as 
woa  sometimes  the  case  in  other  cultures,  especially  those  from  the 
form  on  Peraea  gnOisaima. 

Generation  3  was  started  by  transfer  of  perithecia  from  generation  2. 
This  culture  produced  an  abundance  of  perithecia  and  a  few  conidia 
without  acervuli.  The  appearance  of  the  cultures  was  very  amilar 
to  that  of  guieration  2. 
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For  generation  4,  six  transfers  were  made  of  perithecia  from  genera- 
tion 3.  These  soon  developed  numerous  small  acervuli  vith  sette. 
Few  'peritbecia  formed  in  these  cultures.  Other  cultures  made  at 
the  same  time  from  ascoapores  from  another  series  from  this  host 
made  a  growth  of  quite  di^erent  appearance,  no  acemili  and  very 
few  conidia  being  formed.  Few  peritbecia  appeared.  A  further  dis- 
cussion of  the  pedigreed  cultures  will  be  given  later. 

Five  transfers  of  mngle  conidia  were  made  from  a  plate  subculture 
originally  from  a  single  ascospore  culture.  The  growth  produced  in 
the  five  tubes  was  identical  in  appearance.  A  few  acervuli  developed 
near  the  point  of  inoculation  and  concentric  rings  of  peritbecia 
extended  to  the  base  of  the  culture.  No  aaci  were  produced,  however, 
BO  far  as  could  be  found.  Plates  poured  from  conidia  from  one«f  these 
tubes  developed  an  abundance  of  conidia,  but  no  distinct  acervuli 
were  formed.  Chlamydospores  and  peritbecia  were  present,  but,  as 
in  the  preceding  generation,  no  asci  developed. 

The  spores  of  this  form,  both  ascospores  and  conidia,  were  veiy 
variable  in  size.  The  conidia  in  cultures  ranged  from  12  to  33  by 
4.5  to  7  fL.  On  the  host  they  ranged  from  12  to  21  by  4.5  to  6  /(. 
Ascospores  from  the  host  ranged  from  13.5  to  23  by  4.5  to  5.5  ^ 
Ascospores  from  cultures  varied  from  16.6  to  24  by  5  to  6  /i. 

Miss  Stoneman  (89)  gives  the  ascospore  measurements  of  this 
species  as  20  to  28  by  5  to  7  /i,  which  still  further  extends  their  range 
of  variation.  Unless  the  study  of  a  vast  number  of  spores  from 
various  localities  should  establish  a  constant  mean  spore  measure- 
ment decidedly  different  from  that  found  in  Olomerella  from  other 
hosts,  there  seems  to  be  no  way  of  distinguishing  this  plant  specifically 
from  it.  An  ascus  and  ascoapores  are  shown  in  Plate  II,  figures  17 
and  17a. 

MAt.C8   STLVESTRIS  MILL    (aPPLE). 

Olortuntla  ein^htla  (Stonem.)  3.  and  v.  S. 
Olomerella  ra/omaculan*  (Berk.)  S.  and  v.  S. 
Qloeoiporiumfructigeiatm  Berk. 

Several  attempts  were  made  to  develop  this  fungus  from  twigs  of 
the  1-year-old  growth  taken  from  trees  which  had  been  badly 
affected  with  bitteivrot.  In  the  12  trials  made  no  Oloeosporium 
was  obtained  in  the  cultures. 

The  production  of  the  perithecial  form  from  this  host  has  already 
been  described  by  several  writers,  both  on  the  host  and  in  pure  cul- 
tures. It  is  therefore  unnecessaty  to  give  a  detailed  account  of  our 
work  on  this  point.  Fertile  peritbecia  of  Glomerella  are  often  pro- 
duced on  apples  which  have  been  attacked  by  bitter-rot;  and  they  are 
also  frequently  obtained  in  cultures,  though  their  production  can  not 
be  dq»ended  upon  in  any  particular  strain.    Here,  aa  in  fOTioa  from 
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other  hosts,  there  appear  to  be  fertile  aod  aterile  strains  so  far  as  the  pro- 
duction of  ascospores  is  concerned.  Fertile  perithecia  have  been  pro- 
duced in  flasks  of  com  meal  by  transplanting  portions  of  an  apple  t^en 
from  just  beneath  the  skin  where  asu^enous  pmthecia  were  formed, 
and  subcultures  from  these  have  continued  to  produce  perithecia. 

Leaves  from  treee  badly  affected  with  bitter-rot  produced  acervuli 
of  Glomerella  in  abundance  when  kept  in  a  sterile  moist  chamber. 
From  this  host,  as  from  others,  a  strain  of  the  fungus  is  sometimes 
obtained  which  produces  pOTitheciumlike  bodies  in  which  no  asco- 
spores develop. 

ooi/rvBEfl. 

Fifteen  tube  cultures,  made  September  14,  using  conidia  from 
acervuli  on  different  bitter-rot  spots  on  a  Willow  Twig  apple  from 
Vienna,  Va.,  all  developed  perithecia  but  no  acoruli.  In  five  of  the 
tubes  the  perithecia  were  fertile,  producing  asci  and  ascospores. 
The  other  10  produced  only  immature  or  sterile  perithecia.  Apples 
inoculated  witii  ascospores  from  these  cultures  developed  bittw-rot, 
followed  by  the  production  of  f«*tile  perithecia  but  no  acervuli, 
indicating  in  this  strain  the  great  predominance  of  the  perithecial 
form.  Cultures  made  from  apple  leaves  from  West  Viiginia,  obtained 
from  Mr.  Rand,  produced  perithecia  with  asci  somewhat  smaller  than 
usual,  as  shown  in  Plate  HI,  figure  39.  Cultures  of  this  form  grown 
on  sterile  apple  twigs  also  showed  a  few  brownish  ascospores. 

The  spore  measurementa  of  Glomerella  as  found  on  this  host  and 
in  cultures  are  as  follows:  Asci  from  fruit  in  moist  chamber  69  to  78 
by  6  to  10.5  fi,  in  cultures  64  to  110  by  7.5  to  13  /t;  ascospores  from 
apple  15  to  21  by  4.5  to  6  ^;  ascospores  in  cultures  13.5  to  21  by 
4.5  to  6  /(.  Variations  in  the  asci  from  this  host  are  shown  in  Plate 
ni,  figures  35  to  39.  Plate  I,  figures  3  and  3a,  also  shows  an  ascus 
and  ascospores  of  the  same. 

OHXOMOaBNIC  FORK. 

On  November  16  four  plates  of  corn-meal  agar  were  poured  from  a 
single  acervulus  of  Glomerella  from  an  apple  from  Vienna,  Va.,  which 
had  been  kept.in  moist  chamber  in  the  laboratoiy.  These  cultures 
produced  an  abundance  of  acervuli  and  chlamydoq>ores.  In  t^e 
dilute  plates  the  acervuli  were  numerous;  in  the  thickly  sown  plates 
acervuli  were  almost  entirely  wanting  and  the  conidia  scattered. 
These  cultures  when  about  a  week  old  b^an  to  take  on  a  pinkish 
color,  tl^e  color  apparently  being  developed  in  the  agar  and  not  in  the 
mycelium  of  the  fungus.  Four  tubes  inoculated  by  transfer  of  spores 
from  four  different  acervuli  from  this  same  plate  were  piade  to  deter- 
mine whether  this  chromogenic  character  was  possessed  by  other 
acervuh  and  whether  it  persisted.     Four  days  later  a  slight  pinkish 
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tinge  was  visible  in  fdl  the  cultures,  and  at  the  end  of  a  week  the  agar  had 
become  a  decided  pink  color,  and  acervuli  were  present  in  all  the  tubes. 

On  November  24  three  more  plates  and  three  tubes  were  made  from 
an  acerrulus  on  the  same  apple  used  in  the  prerious  cultures.  From 
the  poured  plates  six  transfers  of  single  germinated  conidia  were 
made  to  tubes. 

On  Noveiober  28  three  cultures  made  by  direct  transfer  from  an 
acerrulus  on  the  same  apple  showed  the  same  pink  color  observed  in 
all  previous  cultures  from  this  apple.  Acervuli  were  present.  There 
was  no  color  in  the  plates  at  thia  time,  though  acervuU  were  present. 

On  November  30  the  pink  color  was  very  conspicuous  in  the  six 
single-spore  cultures,  and  the  cultures  were  practically  identical  in 
appearance  with  those  in  the  oth^  tubes.  The  appearance  of  the 
pink  color  in  all  the  pure  single-spore  cultures  completely  dispelled 
the  nattu-al  suspicion  that  the  first  cultures  might  have  been  con- 
taminated. These  cultures,  though  kept  for  several  months,  never 
developed  any  dark  mycelium,  the  growth  of  hyphts  being  white  or 
only  slightly  grayish.  The  cultures  differed  in  this  respect  from  most 
other  cultures  from  apples  and  otiier  hosts,  which  usually  produce  more 
or  less  of  a  dark  greenish  or  smoky-colored  myceUum,  e^>eciBlly 
when  old.  Chlamydospores  were  present  in  tltese  cultures,  but 
differed  slightiy  from  the  usual  form,  many  being  large  and  regular. 
In  the  following  June  transfers  were  made  from  these  old  cultures, 
which  were  still  hving,  to  slant  agar  tubes.  The  growth  was  v&ry  slow. 
On  September  4  conidia  were  present,  and  the  agar  showed  a  slight 
pinkish  color.  One  tube  showed  little  or  no  color.  Other  traoafera 
from  a  tube  showing  color  made  a  more  abundant  growth  of  acervuli 
and  showed  more  of  the  pinkish  color. 

On  December  4  two  sound  apples  were  inoculated  by  puncture, 
using  conidia  from  one  of  the  aingle-spore  cultures  from  this  chromo- 
genic  form.  The  surface  of  the  apples  was  carefully  sterilized  1^ 
washing  as  usual,  after  which  th^  were  placed  in  a  sterile  moist 
chamber.  Decay  began  at  the  points  of  inoculation  in  a  few  days, 
and  on  December  17  the  decayed  areas  on  both  of  the  apples  were 
more  than  an  Inch  in  diameter  and  slight  pustiiles,  apparently  young 
acervuU,  were  developing  on  the  skin.  On  December  26  acervuli 
having  all  the  characteristics  of  Glomerella  were  numerous  on  the 
decayed  spots.  The  conidia  were  extremely  variable.  No  setae 
were  found. 

On  January  4  and  5  plates  were  poured,  using  conidia  from  one  of 
the  inoculated  apples  just  described.  Four  transfers  were  made  of 
single  germinating  spores  to  tubes  of  agar.  The  general  appearance 
and  development  of  the  fungus  in  these  tubes  was  very  similar  to  that 
in  the  previous  cultures  of  this  chromogenic  form.  One  culture  failed 
to  grow;  the  other  three  soon  beigan  to  show  the  pink  color  in  the 
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medium.    The  color  in  these  cultures  never  became  quite  so  pro- 
nounced as  in  some  others. 

On  Juiuary  6  sis  tube  cultures  were  made  by  transfer  of  conidia 
txom  a  aag^e  acerrulus  in  one  of  the  single-spore  cultures  just 
described.  'Huee  were  on  prune  agar  and  three  on  a  synthetic 
medium.  The  cultures  on  prune  agar  made  rapid  growth,  produced 
an  abundance  of  acerruli,  and  the  medium  became  a  decided  pink 
color.  No  perithecia  or  peritheciumlike  bodies  ever  appeared  in  any 
of  these  cultures.  The  constant  white  or  grayish  color  of  the  myce- 
lium, the  chromogenic  character  of  the  fungus,  and  the  variation  in 
the  conidia  suggested  very  strongly  the  possibility  that  we 'were 
dealing  with  an  organism  different  from  the  common  bitter-rot  fungus 
of  the  apple.  The  conidia  were  very  variable  in  size.  Those  which 
were  scattered  were  rather  smaller  than  usual,  and  thme  bome  in  the 
acervuli  were  large  and  more  uniformly  pointed  at  the  ends.  Aa  no 
perithecial  form  was  found  on  the  fruit  from  which  the  cultures  were 
obtained  nor  in  any  of  the  cultures,  it  is  possible  that  this  may  repre- 
sent a  distinct  species  or  variety. 

XITBOPXAM  VOBK. 

Schneider-OrelU  (69)  has  recently  reported  the  results  of  compara- 
tive studies  of  the  conidial  st^e  of  OlomereBa  eiTtgvlata  sent  from 
Virginia  and  Gloeosponumfruetiginum  Berk,  found  on  apples  in  Switzer- 
land. He  finds  very  little  difference  in  the  morphological  characters 
of  the  American  and  European  forms.  A  comparison  of  their 
physiological  characteristics  showed  a  difference  of  5  degrees  centi- 
grade for  minimum,  mudmum,  and  optimum  growth.  The  minimum 
temperature  at  which  growth  occurred  in  the  European  material  was 
6°,  the  optimum  temperature  23°,  and  the  maximum  temperature  27° 
C,  while  the  minimum,  optimum,  and  maximum  for  the  American  ma- 
terial was  found  to  be  5  degrees  higher,  or  10°,  27°,  and  32°  C,  reapeo- 
tivefy.  Whether  this  diffwence  would  hold  good  with  other  races  and 
struna  from  the  two  coimtries  is  a  question.  The  writers  have  car- 
ried out  no  such  comparative  studies  hut  have  reason  to  suspect  that 
further  work  in  this  direction  might  show  that  this  physiological  char- 
acter is  also  variable  in  both  ^e  American  and  European  forms.  Little 
difference  was  found  in  the  production  of  rot  caused  in  stored  apples 
when  inoculated  with  the  two  forms.  According  to  the  writer  just 
cited,  as  well  as  other  European  pathologists,  the  bitter-rot  fungus  is 
not  common  in  Europe  and  where  present  causes  very  little  loss.  It 
seems  probable  that  this  is  due,  in  great  part  at  least,  to  the  less 
favorable  climatic  conditions  prevailing  in  parts  of  Europe  where 
apples  are  mostly  grown,  the  low  average  maximum  summer  tem- 
peratxu^  being  perhaps  the  chief  factor  as  compared  with  the  average 
summer  temperatures  in  the  parts  of  the  United  States  where  the  dis- 
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ease  is  most  serious.  As  has  been  pointed  out  elsewhere  in  this 
paper,  there  is  evidence  to  show  considerable  difference  in  the  virility 
of  different  strains  of  the  fungus  from  different  source  in  this  countiy, 
and  this  fact  may  explain  the  difference  in  destructivenesa  of  the 
disease  in  localities  where  climatic  conditions  are  apparently  equally 
favorable  and  the  disease  is  present. 

HANGIFBKA   BP.    (&U.NGO;. 
Olomerdla  emgulala  (Stonem.)  S.  and  v.  3. 

Oti  May  6  leaves  and  stems  of  mango  received  from  Halluidale,  Fla., 
showing  acervuli  of  Gloeosporium,  were  placed  in  a  moist  chamber. 
On  May  IS  perithecia  with  immature  asci  and  numerous  acervuli 
were  found  on  the  leaves,  and  many  acervuli  were  also  present  on  the 
stems.  In  the  absence  of  mature  ascospores  there  is  a  possiblity  that 
the  perithecial  form  associated  with  the  cooidia  was  not  QlomerellA, 
but  this  is  not  probable. 

On  May  29  plates  were  poured,  using  conidia  from  the  mango  leaves 
in  moist  chambers,  and  later,  single  germinating  conidia  ware  trans- 
ferred to  tubes.  These  cultures  produced  an  abundance  of  laige 
acervuli  with  pink  spore  masses,  and  a  few  seta  were  found.  The 
general  characters  of  the  growth  were  as  in  the  forma  from  other 
hosts,  though  the  mycehum  varied  somewhat  in  quantity  and  color. 
No  perithecia  ever  occurred  in  these  cultures,  though  immature  peri- 
thecia developed  on  the  leaves  from  which  the  cultures  were  made. 
The  co^dia  from  a  smgle  acervulus  io  one  of  theee  cultures  varied 
from  12  to  26.5  by  3.5  to  6  /i.  • 

Three  species  of  Gloeosporium  have  been  described  from  the  mango, 
6.  mangae  Noack  (61).  0.  mangiferae  Henn.  (46),  and  6.  racibordn 
Heim.  So  far  as  the  dracriptions  go  they  can  not  be  satisfactorily 
separated.  The  extremes  in  the  spore  measurements  given  for  these 
three  species  are  nearly  all  included  within  the  range  of  the  measure- 
ments foimd  in  the  single  acervulus  just  referred  to,  while  setee  were 
present  in  some  acervuli  and  waiting  in  others. 

MABA2ITA   ABUNDINACSA   L..  (aBSOWBOOT). 

QlonuriUa  dnguUita  (Stonem.)  S.  and  v.  S, 

On  January  29  a  portion  of  a  leaf  of  this  species,  showing  a  small 
dead  area,  was  taken  from  a  greenhouse  plant,  treated  as  usual,  and 
placed  in  a  sterile  moist  chamber.  On  February  7  acervuli  had 
developed,  and  a  Uttle  later  immature  perithecia  were  found.  Tube 
cultures  were  made  by  transfer  of  conidia  from  the  leaf  just  described. 
These  cultures  produced  a  growth  of  the  usual  appearance  of  Glo- 
merella.    Numerous  acervuli  with  pinkish  masses  of  conidia  were 
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formed.  Thongh  the  cultures  were  kept  for  nearly  a  year,  no  peri- 
thecia  were  ever  found  in  them.  "Die  fungus  agreed  in  all  easential 
particulars  with  GhmereUa  dngulaia. 

ICUSA  FABADISIAOA   SAPIEirrCM   (l.)   EmnTZ.    (BANANa). 
Qioeotporbim  mutarvm  Gke.  and  Mshl 

Cultures  of  this  fungus,  which  is  frequently  found  upon  decaying 
bananas,  have  been  made  at  different  times.  The  growth  and  appear- 
ance of  the  fungus  in  cultures  in  most  cases  is  somewhat  different 
from  that  of  the  other  forms  grown.  A  slight  amount  of  white 
mycelium  generally  appears  at  fiist  and  soon  becomes  dotted  with 
small,  dark  bodies  which  suggest  perithecla,  but  when  carefully  exam- 
ined they  proTe  to  be  small  acervuli.  The  acemili  usually  develop 
in  great  numbers  and,  being  crowded,  produce  large  continuous  masses 
of  aalmon-pink  spores.  Chlamydospores  were  very  abundant  in 
some  cultures.  No  setse  were  ever  found.  A  few  dark  perithecium- 
like  bodies  were  occasionally  found  in  old  cultures,  but  no  asci  or 
spores  ever  developed. 

Spore  measurements  obtained  from  conidia  in  a  single  acervulus 
in  a  culture  were  9  to  28  by  4.5  to  6.5  p.  In  other  cultures  cooidia 
were  found  reaching  34  ;<  in  length  and  S.5  ft  in  thickness.  With 
no  knowledge  of  the  perithecial  stage  of  this  form,  it  is  not  pos- 
Bible  to  make  any  positive  statements  in  regard  to  its  identity  with 
the  species  of  Qlomerella  from  other  hosts.  In  some  cultures  it 
showed  essentially  the  same  characters  and  appearance  as  in  the 
forms  from  other  hosts,  while  in  others,  as  mentioned  above,  It  showed 
rather  different  characters. 

Most  of  the  attempts  to  transfer  the  Gloeosporium  on  banana  to 
other  fruits  have  been  failures.  Laubert  (56)  had  no  success  in  inocu- 
lations from  the  banana  to  apples,  though  Cobb  (21)  reports  success 
in  producing  bitter-rot  of  pears  and  quinces  with  the  banana  fungus. 

OXTOOCOUS  MAOBOOABFUS    (aIT.)   FEBS.    (oBANBEBBT). 

Oloimrella  imgulata  utecinii  Shear. 

Tliis  fungus  has  been  found  at  various  times  on  both  fruit  and 
foliage  of  the  cranberry  and  has  already  been  reported  on  by  the 
senior  writer  (74).  More  recently  the  perithecial  form  has  been  again 
obtained  in  a  number  of  cases  from  fruit  collected  in  Massachusetts. 
Cross-inoculation  experiments  with  apples  have  given  negative  or 
uncertain  results.  In  one  case  a  smsJl  decayed  spot  appeared,  and 
a  few  acervuli  formed.  It  is  possible  that  this  variety  would  adapt 
itself  to  another  host  in  a  few  generations  as  some  of  the  other  forms 
Iiave  done. 
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PEBfiElA  QBATIB8IMA  OABBTN.   r.    (ATOCADO). 
OlomereOa  dngviata  (Stonem.)  S.  and  t.  B. 

DxviLorHitrT  ON  luves  in  moibt  okakbek. 

On  January  15  apparently  healthy  leaves  from  a  greenhouse  plant 
with  the  suifaces  sterilized  as  usual  were  placed  in  a  sterile  moist 
chamber.  Dark  spots  soon  appeared  on  these  leaves,  and  on  Fet»v- 
ary  3  an  abundance  of  acemili  with  pinkish  masses  of  conidia  were 
present.    No  perithecia  were  found. 

On  July  1  other  leaves  of  normal  appearance  from  the  greenhouse 
were  treated  in  the  same  manner  as  the  preceding.  Oa.  July  26 
numerous  acervuli  were  present  and  also  perithecia  with  immature 
asci.    Later,  mature  asci  and  spores  were  found. 

On  December  30  leaves  showing  small  dead  areas  were  taken  from 
the  same  soiuxse  and  treated  in  the  same  manner  as  above.  On 
January  7  abundant  acervuli  with  setse  were  found  on  one  of  the 
leaves.  On  January  17  a  few  mature  perithecia  were  found  on  the 
same  leaf.  They  were  characterized  by  unusually  long  beaks. 
Later,  acervuli  and  perithecia  developed  on  the  other  leaf  also. 

CVLTUBBS. 

On  December  18  five  plates  were  poured,  using  conidia  from  a 
single  acervulus  on  avocado  fruit  received  from  Miami,  !Fla.  A  few 
settB  were  present  in  this  acervulua.  llu%e  sin^e  germinating  conidia 
were  transferred  to  tubes.  On  January  5  both  plates  and  tubes 
differed  in  appearance  from  the  earlier  cultures  from  Persea,  especially 
in  the  scarcity,  or  almost  complete  absence,  of  conidia.  A  few  dark 
Btromatic  bodies  were  present  in  the  plates,  but  no  perithecia.  A  very 
few  acervuli  finally  developed  in  the  tubes,  but  no  sette  or  perithecia 
were  found. 

On  January  6  plates  were  poured,  using  conidia  from  acervuli  which 
had  developed  upon  an  apple  Inoculated  with  conidia  from  the  same 
avocado  fruit.  A  loose  white  growth  of  mycehum  was  produced, 
bearing  very  few  conidia.  TTiese  cultures  differed  conspicuously 
from  plates  poured  at  the  same  time,  using  conidia  from  the  avocado 
fruit.  The  growth  was  much  more  abundant  in  the  latter  case  and 
the  conidia  more  numerous,  suggesting  the  possibility  that  the  fun- 
gus had  lost  some  of  its  vitality  through  its  development  on  the 
apple.  A  few  sette  were  found  later  and  a  few  apparently  immature 
perithecia  finally  developed. 

On  Januaiy  6  more  plates  were  poured,  using  conidia  from  the 
same  avocado  fruit.  A  luxuriant  white  growth  soon  developed,  pro- 
ducing an  abundance  of  conidia  but  no  distinct  acervuli.  Tranafen 
to  tubes  from  these  plates  produced  acervuli  with  an  abuodaooe  of 
sets  and  a  few  apparent^  immature  or  sterile  perithecia. .  , 
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On  April  30  other  plates  were  poured,  usmg  conidia  from  a  leaf 
taken  from  a  plant  in  the  greenhouBe.  Germinating  conidia  were 
transferred  from  one  of  these  fdatea  to  two  tubes.  On  May  16  both 
the  tubes  and  the  plate  showed  acermli  with  pinkish  masses  of 
conidia,  and  a  number  of  areas  of  fertile  but  immature  perithecia 
were  found  in  the  plate.  The  ctmidia  were  much  more  abundant  in 
the  tubes  than  in  the  plates.  Iiater,  a  few  fertile  perithecia  developed 
in  the  tubes.  Transfers  of  conidia  from  these  tubes  to  flasks  of  com 
meal  grew  rapidly  and  in  about  a  week  perithecia  fonned,  but  no 
conidia  could  be  found.  A  little  later  the  perithecia  matured  and 
gave  an  abundance  of  ascospores.  Plates  poured,  using  these  asco- 
Bpores,  produced  few  conidia  and  no  distinct  acervuU,  but  numerous 
(^amydosporee  and  an  abundance  of  fertile  perithecia. 

Many  other  transfers  from  this  material,  both  of  conidia  and  asco- 
spores, showed  considerable  variatJon  in  the  appearance  of  the  growth 
and  the  relative  derelopment  of  conidia  and  perithecia.  Perithecia 
usually  predominated  in  the  plates,  whether  started  from  conidia  or 
ascospores.  Conidia  were  more  frequently  scattered  and  hyphomyce- 
tous  than  in  distinct  acenruli.  Various  attempts  were  made  to  deter- 
mine whether  the  amoimt  of  culture  medium  used  in  the  plates  or 
the  thinnesB  and  thickness  of  the  sowing  of  the  spores  had  any  direct 
relation  to  the  production  of  ascospores  or  perithecia.  In  the  case 
of  a  strain  of  the  fungus  wbidi  normally  produced  perithecia  it 
appeared  that  perithecia  were  more  numerous  and  conidia  less  so 
in  plates  which  were  thickly  sown.  In  about  a  dozen  cases  peri- 
thecia were  found  fonning  along  the  sides  of  cotton  fibera  which 
happened  to  be  present  in  the  agar.  This  suggested  that  the  resist- 
ance of  some  solid  substance  might  possibly  stimulate  their  formation. 
In  many  cases,  especially  in  this  form  from  Persea,  the  perithecia 
showed  a  tendency  to  develop  about  on  acervulus,  forming  a  small 
cluster  or  group,  with  the  ocervulus  as  a  stromatic  base. 

Two  series  of  generations  of  pure-line  cultures  were  started  from  the 
same  original  culture  of  this  organism.  In  one  case  ascospores  only 
were  used  and  in  the  other  case  conidia  only.  The  ascospore  cultures 
frere  carried  throng^  seven  generations  on  the  same  medium  and  under 
practically  the  same  conditions  of  growth  and  environment.  The 
conidial  cultures  were  carried  through  23  generations  and  their 
behavior  was  compared  with  the  generations  from  ascosporee,  as  well 
as  with  duplicate  cultures  of  each  generation.  An  account  of  these 
cultures  will  be  given  later  under  the  head  of  "Pedigreed  cultures." 

The  conidia  from  leaves  in  moist  chamber  varied  from  11  to  18.5 
by  4.£  to  6.6  /c.  Conidia  from  cultures  varied  from  12  to  18  by  4.5 
to  6  /(.  Ascosporee  from  leaves  averaged  about  18  by  6  /i.  Those 
in  cultures  ranged  from  13.5  to  22.5  l^  4.5  to  6  ;«.  An  ascus  and 
ascospores  are  shown  in  Plate  I,  figures  10  and  lOo.    Be8B^^(f{^ 
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and  Rolfs  (66)  have  referred  the  conidial  form  of  the  fungus  on 
avocado  to  OoUetotrv^um  gheosporioide*  and  Besse^  (12)  reporte 
successful  cross-inoculations  from  citruB  fniitfi  and  mangos,  thus 
confiimiog  its  identity  physiologically  as  well  as  morphologically 
with  the  organism  on  the  orange,  which  in  turn  can  not  be  satisfac- 
torily B^arated  from  the  fonn  on  privet,  apple,  etc.  According  to 
the  authors  cited,  infection  takes  place  throt^  the  flowers.  Higgtns 
(47)  has  recently  described  a  serious  disease  of  avocado  in  Hawaii 
which  he  considers  as  probably  due  to  Gloeosporium.  lbs  effect  upon 
the  plant,  attacking  as  it  doee  flowers,  foliage,  and  shoota,  is  the 
same  as  that  of  the  oi^anism  just  described. 

FQASEOLUS  VULOASIS  I..  (WAX   BEAH). 

GlomertBa  Kndemutkianum  Shear.  □.  comb. 
Collttotridtum  Imdemuthianwn  Sacc.  and  Magn. 

Numerom  cultures  of  the  bean  anthracnose  have  been  made  at 
different  times  end  in  different  seasons.  The  cultures  from  conidia 
in  moat  cases  have  been  rather  uniform  in  appearance  and  behavior, 
agreeing  with  the  descriptions  given  by  Atlrinson  (3),  Whetzel  (95), 
Edgerton  (30),  and  others.  In  16  slant  agar  tubes  made  November 
3  from  different  acervuli  on  5  bean  pods  the  growth  soon  became  very 
dark  colored.  This  appears  to  be  quite  a  constant  characteristic  of 
this  species,  and  all  the  cultures  made  were  practically  identical  in 
appearance  during  their  growth.  Ko  perithecia  were  produced  in 
these  cultures. 

The  acervuli  varied  greatly  in  number  and  size  in  different  cul- 
tures, and  setee,  though  usuaify  present,  were  not  numerous.  Many 
chlamydospores  were  also  found  in  some  cultures.  Cultures  from 
single  conidia,  showing  the  usual  appearance  of  the  fungus,  are 
shown  in  Plate  VII. 

In  December  cultures  were  made  in  flasks  of  com  meal  by  transfer 
of  conidia  and  a  bit  of  tissue  from  a  bean  pod  bearing  acervuii  of  the 
bean-anthracnose  fungus.  Later,  all  of  the  flasks  showed  good  peri- 
thecia and  asci,  but  conidia  were  scarce  or  wanting.  An  aacuB  aii4 
ascoeporee  are  shown  in  Plate  I,  figures  13  and  13a.  Hiese  cultures 
finally  became  contaminated  and  were  discarded.  Plates  were  pre- 
viously made  from  them,  using  the  crushed  perithecia  and  asci. 
The  ascospores  germinated  readily  and  produced  a  dense  growth  of 
mycelium  of  the  usual  appearance.  No  conidia  were  found  in  these 
plates.  Other  plates  poured  from  the  same  ascospore  material  pro- 
duced the  same  typical  mycelial  growth;  and  at  tiie  end  of  12  days 
perithecia  were  present  in  great  numbers,  but  no  conidia  were  found. 
Other  plates  were  poured  on  March  16.  A  single  ascospore  trans- 
ferred to  a  tube  and  afterwards  to  a  flask  of  com  meal  produced  the 
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Dsuiil  growtli  of  mycelium;  and  od  April  3  an  abundance  of  petitheda 
with  mature  asci  were  present,  but  no  conidia  were  seen. 

This  is  the  only  case  in  the  writers'  experience  with  these  oi^anisms 
in  which  cultures  made  from  asoospores  have  apparently  produced 
DO  conidia  or  if  they  were  formed  Ibey  were  so  few  in  number  that 
they  escaped  observation.  It  does  not  appear,  however,  that  there 
can  be  any  doubt  about  these  perithecia  belonging  to  the  bean  an- 
thracDoee.  The  cultures  were  originally  started  from  the  conldial 
form  on  a  bean  pod  and  conidia  were  found  in  the  first  cultures  with 
the  perithecia.  The  perithecia,  asci,  and  all  the  morphological  chai>- 
actOTS  of  the  fungus  agree  with  Qlomeretla,  as  will  he  observed  by 
comparing  Plate  I,  figures  13  and  13a,  and  also  the  measurements  of 
conidia  and  ascosporee.  The  fact  that  conidia  were  few  in  the  original 
culture  uid  wanting  in  others  apparently  shows  only  an  extreme 
variation  in  this  particular,  as  cultures  from  different  hosts  have 
shown  a  great  degree  of  variability  in  respect  to  the  relative  abund- 
ance of  the  different  spore  forms  in  any  race  or  strain,  and  there  seems 
to  be  a  general  tendency  on  the  part  of  cultures  from  ascospores  to 
produce  fewer  conidia  than  do  tiiose  which  originate  from  conidia. 
In  the  case  of  the  form  from  the  gooseberry  (Bibet  oxyacanthoidea), 
described  later,  the  predominance  of  perithecia  was  also  verystriking. 
Conidia,  though  present,  were  usually  scattered  or  formed  minute 
acervuli  which  were  very  inconspicuous  and  easily  oreriooked, 
whereas  the  perithecia  were  produced  in  great  numbers  and  were  very 
conspicuous. 

In  one  other  series  of  cultures  from  conidia  from  a  bean  a  few  small 
peritheciumlike  bodies  were  found  at  the  edge  of  the  culture,  but  no 
asci  or  ascospores  were  obtained. 

The  appearance  and  behavior  of  this  organism  to  cultures,  as  well 
as  the  failure  of  cross-inoculation  experiments,  apparently  shows  it  to 
possess  sufficiently  well-marked  characteristics  to  justify  its  separa- 
tion aa'  a  distinct  species,  though  the  perithecial  form  taken  alone 
could  be  distinguished  with  great  difficulty,  if  at  all,  from  that  ob- 
tained from  other  hosts.  It  is  tentatively  named  GUmurtOa  Und&- 
muAianum  Shear. 

PHOBHIUU  TENAX  FOBST. 

Glomerdia  eingtiUUa  (Stanem.}  S.  and  v.  S. 
tPhgtaioipom  fihormi  SchiOt. 

On  April  1  slant  agar  tubes  were  inoculated  by  transfer  of  spores 
&om  an  acervulus  of  Oloeosporium  on  a  leaf  of  Fhonnium  from  the 
greenhouse.  The  growth  in  these  tubefi  had  the  same  general  appear- 
ance as  that  of  most  otlier  forms  of  this  species  grown  &om  other 
hosts.  A  few  acemili  formed  with  pinkieh  masses  of  conidia.  Peri- 
thecitunlike  bodies  were  numerous  in  the  cultures,  but  no  asci  coukL^ 
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be  found.  Traiufers  to  flasks  of  com  meal  made  from  one  of  the 
above  tubes  passed  through  the  same  course  of  development  and 
produced  peritheciumlike  bodies.  A  few  apparently  immature  asci 
were  found  in  some  of  these,  but  thou^  kept  about  two  months  no 
aacospores  were  ever  seen.  Other  subcultures  from  this  same  seriefl 
continued  to  produce  conidia  and  the  dark  peritheciumlike  bodies, 
but  no  mature  asci  were  ever  discovered.  Chlamydospores  of  the 
usual  kind  were  present  in  great  abundance  in  some  of  the  cultures. 

PhysaioBponi  phormi  Schrdt.  (72)  as  described  from  this  host 
agrees  with  Glomerelia  and  is  presumably  the  perithecial  form  of  the 
Oloeosporiimi  ^m  whi<^  our  cultures  were  made.  The  conidia 
varied  from  9  to  15  by  4.5  to  5  ;i. 

Gloeoaporiwn  '^unrnforme  Sacc.  and  £11.  also  described  from  this 
host  is  apparently  a  dMerent  organism,  as  the  conidia  are  said  to  range 
from  5  to  6  by  3  to  3.5  {i.  There  seems  httle  doubt  that  the  species 
grown  by  the  writers  should  be  referred  to  Ohmerdla  dnguiaia 
^tonem.)  S.  and  v.  S.,  thou^  no  mature  asci  were  seen. 

PIHENTA   AGBI8    (SWABTZ)    K08TEL.    (WILD  OLOVE). 
tOlomerdia  ci<ngviala  (Btonem.)  8.  and  v.  8. 

On  January  19  leaves  with  small  dead  areas  were  taken  from  a  green- 
house plant,  the  stu*face  sterilized  as  usual,  and  placed  in  a  moist 
chamber.  Acervuli  of  the  usual  character  of  Oloeosporium  soon  de- 
veloped on  the  leaves,  and  later  a  few  immature  peritheciawith  asci 
were  found,  but  the  spores  were  not  sufficiently  developed  for  positive 
identification. 

Cultures  made  from  the  conidia  on  these  leaves  produced  a  growth 
of  the  usual  character.  Conidia  were  formed,  but  no  acervuli  appeared 
until  the  cultures  were  nearly  3  weeka  old.  No  setie  were  found. 
Ferithecitmilike  bodies  developed  in  the  thickest  sown  plates,  but  no 
ascospores  were  seen.  The  conidia  ranged  from  11  to  17  by  4  to  6  ;i. 
No  fungus  of  this  kind  appears  to  have  been  reported  on  this  host 
heretofore. 

PIPES  HAOBOPHTLLUH  SWABTZ  (PEPPEBWOBT). 
tOlomertUa  dngviata  (3toiMm.)  8.  and  v.  8. 

On  January  30  apparently  normal,  healthy  leaves  taken  h<om  a 
greenhouse  plant,  after  sterilization  of  the  surfaces  as  usual,  were 
placed  in  a  moist  chamber.  The  leaves  soon  became  discolored,  and 
on  February  7  numerous  acervuli  were  present.  No  peritheda  were 
ever  found  on  these  leaves. 

Slant  agar  tube  cultures  were  made,  usin^  conidia  from  the  leaves 
in  moist  chamber.  The  growth  was  of  the  usual  appearance  of  Qlo- 
merelli  cultures,  and  scattered  acervuli  with  pink  masses  of  comdia 
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appeared.  On  March  10  about  25  peiithecis  of  different  sizes  hod 
developed  in  one  tube.  These  contained  immature  asci.  Subcul- 
tures  made  from  this  tube  diowed  the  same  characters  as  the  first, 
except  that  numerous  sets  were  present  in  the  ac«rvuli.  These  cul- 
tures produced  many  perithecia,  but  no  mature  asci  could  be  found. 
This  seems  to  be  the  first  report  of  the  occurrence  of  such  a  fungus  on 
this  host. 

PITOAIBNIA  COBALLINA  LIMDIN. 
Oloma^eUa  cinffulata  (Stonem.)  8.  and  v.  6. 

On  January  29  normal,  apparently  healthy  leavee  were  taken  from 
a  greenhouse  plant  and  after  the  usual  treatment  placed  in  a  sterile 
moist  chamber.  The  leaves  soon  became  covered  with  dark  hlotchea, 
and  a  few  scattered  acervuli  developed.  No  sete  were  founds  On 
February  25  fertile  perithecia  of  Olomerella  were  abundant  on  both 
sides  of  the  leaf.  No  paraphysee  were  seen.  The  asci  and  spores 
were  apparently  identical  with  those  from  various  other  hosts.  An 
asGus  and  aacospores  are  shown  in  Plate  II,  figures  2S  and  25a. 

Plate  and  tube  cultures  made  from  oonidia  on  the  leaves  in  moist 
chamber  produced  a  growth  of  the  usual  appearance  of  Olomerella 
cultures.  Acervuli  soon  appeared.  Setaa  wen  abundant  in  some  of 
these  cultiu^e,  whereas  the  original  tubes  showed  no  setie.  Cblamy- 
dosporee  also  developed  and  in  two  corn-meal  flasks  perithedumlike 
bodies  occurred,  but  no  asci  were  found.  The  conidia  from  the  leaves 
in  Tomat  chamber  varied  from  12  to  18  by  5  to  6  /t;  ascospores  from 
the  leavee  measured  15  to  18  by  4.5  toQ  p. 

The  host  indexes  mention  no  organism  of  this  kind  on  this  host. 

psmrou  ouAjAVA  l.  (odava). 

OIoTtureOa  einguUUa  (Stonem.)  8.  and  v.  S. 
OlomertOa  ptidii  (Del.)  Sheldon. 

Sheldon  (78,  80)  has  already  d^ecribed  the  life  history  of  this  form. 
The  work  of  the  present  writers  covers  the  study  of  the  development 
of  thA  fungus  on  leavee  in  moist  chamber  and  in  pure  cultures. 

DKTKLOmBMT  ON  LS&TKB  IN  HOICT  OBUDKa. 

On  January  29  five  apparently  healthy  leavee  were  taken  from  s 
tree  in  the  greenhouse  and  after  the  usual  treatment  placed  in  a  sterile 
moist  chamber.  The  leaves  soon  showed  dark  blotches  and  finally 
became  entirely  discolored.  Acervuli  developed  first  on  the  petiole 
and  later  occurred  scattered  over  the  upper  and  lower  surfaces  of  the 
leavee.  They  appeared  less  numerous  and  more  irr^^arly  dis- 
tributed than  in  the  form  produced  on  dtrus  leavee  in  moist  chamber. 
On  April  8  a  few  perithecia  were  fotmd  on  these  leaves. 
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On  April  30  two  small  young  leaves  in  whose  axils  no  flower  buds 
were  located,  also  two  leaves  a  year  old  in  whose  axils  fruit  had  been 
borne,  were  treated  as  usual  and  placed  in  moist  chamber.  On  May 
16  acervuli  were  abundant  on  the  old  leaves,  but  none  were  present 
on  the  new  leaves.  Though  kept  until  June  22  no  acervuH  or  peiitho- 
da  developed  on  the  young  leaves,  while  acervuH  and  perithecia  vwb 
numerous  on  the  older  leaves.  This  would  suggest  the  possibility 
of  the  fungus  having  entered  the  old  leaves  by  way  of  the  flowers  of 
the  previous  season,  while  the  flowers  in  the  axils  of  the  new  leaves 
not  having  opened,  the  new  leaves  had  not  yet  become  infected. 

One  leaf,  in  the  axil  of  which  fruit  had  just  set,  did  not  develop 
any  Oloeosporiimi  in  moist  chamber  nor  did  another  which  bore  a 
flower  in  its  axil. 

Four  terminal  leaves  from  diflerent  shoots  situated  1  to  4  inches 
beyond  any  fruit  and  four  leavee  at  the  base  of  fruits,  were  placed  in 
moiat  chamber.  One  leaf  in  each  set  developed  acerviili.  These 
last  experiments  do  not  seem  to  indicate  any  clear  connection  between 
flowers  and  fruit  and  infected  leaves  in  this  case.  It  seems  more 
probable  that  the  dormant  infections  came  from  local  infection  of  the 


Numerous  cultures  started  from  conidia  from  leaves  placed  in 
moist  chamber  at  different  times  during  the  year,  produced  a  mycelial 
growth  of  the  usual  general  appearance  of  Glomerella.  Acervuli 
were  formed  in  all  the  cultures,  but  usually  they  were  not  numerous. 
The  spore  masses  were  pink.  No  setie  were  found  in  any  of  the  cul- 
tures. Chlamydospores  occurred  in  some.  Peritheda  were  never 
found  in  the  cultures. 

Cultures  made  from  conidia  from  fniit  of  guava  in  the  greenhouse 
had  the  same  general  appearance  as  those  from  leaves.  Set«  ap- 
peared, frequently  in  great  abundance,  in  nearly  all  the  cultures 
derived  from  fruit.  Chlamydospores  were  also  abundant  in  some  of 
these  cultures,  but  no  periUiecia  were  found.  The  conidia  from  the 
host  ranged  from  13.5  to  19.5  by  4.5  to  6  /i.  Conidia  from  cultures 
varied  from  13.6  to  18  by  4.5  to  6  ^  Ascospores  from  the  host  ' 
ranged  from  13.5  to  21  by  5.5  to  6  /(.  An  ascus  and  ascospores  are 
shown  in  Plate  I,  figures  9  and  9a. 

There  is  nothing,  so  far  as  could  be  determined,  in  the  morphological 
characters  or  behavior  of  this  fungus  in  cultures  or  on  its  host  to 
distinguish  it  from  dflomereUa  eingulata  as  it  occurs  on  citrus  fruits 
and  other  evei^reen-leaved  plants  as  well  as  pomaceous  fruits. 
Inoculation  experiments  reported  by  Cobb  (21)  indicated  that  the 
fungus  could  be  successfully  inoculated  into  apple,  banana,  pear,  and 
quince.  The  form  on  apple  was  also  successfully  transferred  to 
guava  by  the  same  investigator. 
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BIBBS  OXTA0ANTHOIDE8   (OOOSBBKBBT). 

QJomertUa  emgtdata  (Stonem.)  S.  nnd  v.  S. 
Qlototporiom  ribtcoban  EU.  uid  Ev. 

On  July  6  decaTing  gooeebeorieB  were  found  at  Ariington  Farm, 
Va.  Some  of  tliese  beiries  showed  aoervuli  of  CRoeoeponam  rUncolvm 
E31.  and  Et.  and  others  developed  aoenruli  when  placed  in  a  mdat 
chamber. 

Test  tube  cultures  were  made  by  transfeiTuig  oonidia  from  these 
beniea.  The  growth  in  the  tubes  was  of  the  usual  appearance  of 
Glomerella  cultures.  On  July  14  acerruli  were  present  in  three  of 
the  four  tubes.  They  were  few  in  number  and  located  about  the 
point  of  inoculation.  The  development  of  the  mycelium  was  rather 
more  scanty  than  usual  and  showed  little  indication  of  the  dark  color 
which  frequently  develops  in  old  cultures.  These  cultures  never 
developed  more  acervuli,  but  small  groups  of  perithecia  appeared 
which  were  either  sterile  or  immature.  Transfers  were  made  from 
each  of  these  tubes  to  four  others.  These  cultures  developed  voy 
few  acervuli  and  cooidia.  Two  of  these  cultures  developed  distinct 
Btromatic  masses  of  perithecia,  all  fertile  and  producing  typical 
ascosporee.  The  massing  of  the  pentheda  in  these  two  cultures  was 
very  cons|ucuous,  as  the  perithecia  of  OlomereUa  are  most  frequently 
either  scattered  or  but  slightly  aggregated. 

Apples  were  inoculated  with  ascospores  from  these  cultures,  as 
described  later,  and  the  cultures  made  from  the  tissues  of  these 
decayed  apples  produced  large  quantities  of  perithecia  bat  very  few 
and  minute  acervuli.  The  conidia  developed  were  mostly  scattered. 
Plates  poured  from  the  cultures  from  the  inoculated  apple  had  a  very 
characteristic  appearance.  The  perithecia  developed  in  great 
numbers  and  were  quite  evenly  distributed  throughout  the  medium 
instead  of  being  a^fregated  in  masses.  Acerroh  developed  on  the 
surface  of  the  medium  at  certain  points,  but  they  were  very  small  and 
inconspicuous.  The  perithecia  appeared  to  be  rather  larger  and 
thicker  walled  than  usual  in  OlomereUa,  but  the  asci  and  spores 
as  well  eks  conidia  agreed  in  all  respects  with  those  from  other  hosts. 
The  passing  of  one  generation  of  the  fungus  through  the  apple  had 
apparently  increased  its  vitality  in  some  wsy,  as  it  grew  much  more 
luxuriantly  in  the  cultures  made  from  the  apple  and  developed 
perithecia  and  conidia  much  more  abundantly. 
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BTJBU8  OOOTOENTALIB   L.  (bLAOK  BASFBBBBT). 

QlamaeOa  dtngvlaia  (Stonem.)  S.  utd  T.  8. 
QlomiirtUa  ruMeoIa  (Stonem.)  8.  and  v.  8. 
Olooxporium  ruiA  E.  and  E. 

Diseased  canes  of  black  raspberry  received  from  Shelbyville,  Tenn., 
were  placed  in  a  moist  chamber.  The  diseased  areas  soon  produced 
typical  acervuli  with  dark-colored  set«e.  Later  many  perithecia  of 
Glomerella  also  appeared  on  the  canes. 

On  March  29  the  surface  of  some  of  the  diseased  canee  was  disiii- 
fected  as  usual,  and  pieces  of  the  discolored  inner  bark  and  wood  were 
transferred  to  flasks  of  sterile  corn  meal.  These  cultures  produced  a 
growth  of  white  mycelium  but  no  acervuli.  On  April  17  perithecia  of 
Glomerella  were  present  with  mature  asci  and  ascosporea  apparenttj 
identical  with  those  found  on  the  canee  in  the  moist  chamber. 

Other  cultures  made  from  conidia  on  the  same  canes  in  the  moist 
chamber  produced  conidia  but  no  distinct  acervuli.  Fertile  peritheua 
developed  in  large  numbers  over  the  entire  surface  of  these  cultures. 
Other  cultures  from  the  same  source  and  also  subcultures  continued  to 
produce  fertUe  perithecia  in  abundance,  but  conidia  were  always  few 
and  no  distinct  acervuli  were  found.  Subcultures  made  from  itsoo- 
spores  also  produced  an  abundance  of  fertile  perithecia,  but  no  conidia 
were  found.  Cblamydospores  also  occurred  in  these  cultures.  The 
conidia  found  ranged  from  10.6  to  18  by  5  to  6.5  /t.  Asoospores 
averaged  about  16  by  6  it. 

The  perithecial  stage  of  this  form  was  first  produced  in  culture 
by  Stoneman  (89).  Several  species  of  Physaloepora  and  of  Laestadia 
have  been  described  from  Rabos  which  do  not  differ  essentially 
from  this  Glomerella,  so  far  as  the  descriptions  go.  There  seems  to  be 
no  way  of  separating  this  ftmgus  from  Qhmerdla  tmgt^ata.  In  the 
absence  of  inoculation  experiments  showing  that  it  will  not  pass  to 
the  apple  or  other  hosts  it  is  referred  to  that  species. 

BUBU8  TBIVIAUS   MICHX.  (WHITE  DBWBBaKY). 

OloeotjKnv.mrvfamae^ilan*  (Berk.)  ThQm. 
QUtefMporium  rubi  E.  and  E. 

Early  in  May,  1909,  specimens  of  white  dewberries  were  received 
from  Macon,  Ga.  The  fruit  was  soft  and  had  a  water-soaked  appear- 
ance, suggesting  a  fungous  disease.  After  washing  the  berries 
•  thoroughly  in  corrosive  sublimate,  cultures  were  made  on  com  meal 
by  transferring  portions  of  the  pulp  from  the  berries.  One  of  the 
flasks  to  which  pulp  was  transferred,  developed  a  pure  growth  of 
Gloecsporiom  of  the  usual  appearance.  The  acervuli  were  numerous 
and  produced  pinkish  masses  of  conidia.    No  perithecia  developed  in 
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these  culturee.  Other  specimens  of  the  same  diseased  dewberries 
Jcept  in  moist  chamber  also  produced  acervuli.  Poured  plates  were 
made  with  cooidia  from  these  acervuli.  Acervuli  but  no  setn  were 
found  in  the  cultures,  and  no  perithecia  were  produced.  The  conidia 
varied  in  size  from  9  to  16  by  4.5  to  Q  ft.  In  one  set  of  these  cultures 
the  conidia  averaged  rather  smaller  than  in  the  others,  being  mostly 
9  to  13.5  by  4.5 /(.  This  form  does  not  appear  to  be  distinct  from  that 
just  described  from  the  black  raspberry,  though  the  material  used  in 
these  cultures  produced  no  perithecia.  Inoculation  experiments 
described  later  show  that  this  form  adapts  itself  quickly  to  the  apple. 

BUILAX   HEDIOA   SCHL.  AND  OHAU. 

Oloeotporium  ru/onuuruEmu  (Berk,)  IliQiii. 

On  October  31  acervuli  of  a  Gloeosporium  were  found  on  leaves 
of  this  Smilax  in  the  greenhouse  of  the  Department  of  Agriculture. 
Plates  which  were  poured  from  this  material  produced  a  growth  of 
mycelium  of  the  usual  character  and  an  abundance  of  conidia  but  no 
distinct  acervuli.  Transfers  were  made  from  these  plates  to  tubes 
which  soon  produced  large  acervuli  with  pinkish  masses  of  conidia. 
Later,  the  mycelium  became  dark  colored,  but  no  perithecia  were  ever 
found  and  no  setse  were  seen.  The  conidia  ranged  from  10.5  to 
19.5  by  5  to  6  /I.  The  fungus  as  it  appeared  on  the  host  and  in 
cultures  showed  no  characters  to  distinguish  it  from  the  conidial 
forms  of  Glomerella  found  on  most  of  the  other  hosts  studied.  No 
species  of  Gloeosporium  or  Glomerella  seems  to  have  been  reported 
heretofore  on  Smilax. 

THEA  JAPOKIOA    (l.)   BAILL.  (oAUELLIA). 

Olmntrtlla  diigulata  (Stonem.)  S.  and  v.  S. 
CotUtotrifhum  eamelliae  Maaa. 

DBTBLOFIHITT  ON  LIATIS  IN  HOIBT  OHAMBIB. 

On  January  29  apparently  normal,  healthy  leaves  were  taken  from 
a  greenhouse  plant,  the  surfaces  sterilized  as  usual,  and  the  leaves 
placed  in  a  sterile  moist  chamber.  They  soon  began  to  show  a  dark 
discoloration  extending  from  the  petiole  up  the  midrib  almost  to  the  tip 
and  finally  became  entirely  discolored.  Acervuli  occurred  on  all  the 
leaves,  and  fertile  perithecia  of  Glomerella  were  also  present  but  not 
abundant. 

Tube  cultures  were  made,  using  conidia  from  the  acervuli  on  the 
leaves  in  moist  chamber,  as  described  above.  These  cultures  pro- 
duced abundant  acervuli  but  no  perithecia.  No  set«e  occurred, 
thou^  setiB  were  abundant  in  the  acerviili  on  the  leaf.    In  oilier 
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cultures  from  the  same  leaves  acerruU  and  chlamydospores  were 
found,  but  no  perithecia. 

In  Febniaiy  leaves  of  camellia,  showing  acervuli  of  Oloeosporium, 
'  were  received  from  South  Carolina.  Cultures  were  made  from  the 
conidia  on  these  leaves.  The  fungus  developed  in  the  usual  manner, 
but  produced  veiy  few  conidia  and  no  distinct  acervuli.  The 
mycelium  later  became  dark  colored,  and  finally  two  perithecial  forms 
were  found;  one  appeared  to  be  Glomerella,  while  the  other  produced 
lat^  brown  septate  ascospores,  indicating  that  the  culture  was  im- 
pure, the  Qlomerella,  however,  was  apparently  identical  with  that 
on  the  leaves  and  presumably  originated  from  the  conidia  used.  The 
conidia  on  the  host  ranged  from  13.5  to  18  by  4.5  to  6  /i.  Sets  were 
rarely  foun'd.  The  ascospores  from  perithecia  on  different  leaves 
varied  greatly.  On  one  leaf  they  ranged  from  10.5  to  18  by  6  /i  and 
were  only  sli^tly  curved  or  inequilateral.  On  another  leaf  they  were 
more  distinctly  curved  and  ranged  from  15  to  28.5  by  4.5  to  9/t. 
(See  PI.  I,  figs.  15  and  15a.}  Though  the  ascospores  in  this  case 
appear  to  show  a  greater  range  of  variation  than  in  some  other  cases, 
still  tiiere  appears  to  be  no  good  basis  for  separating  this  form  from 
that  on  the  orange. 

TSEA.  8INXNSIS  I^   (TEA). 

Glom«reSa  etniruJata  (Stonem.)  S.  and  v.  S. 
Jjuitadia  coiTieUtM  (Cke.)  Befl.  and  Vogl. 
CoUttobiAum  amtUiat  Maw. 

DITILOniKMT  OM  lAATBB  IN  HOIST  OHAMBaB. 

On  December  4  leaves  with  small  dead  areas  were  taken  from  tea 
plants  in  the  greenhouse  and  placed  in  a  sterile  moist  chamber. 
Acervuli  with  sete  and  perithecia  of  Glomerella  soon  appeared  on  the 
leaves  and  many  mature  asci  were  found.  No  paraphyses  were  seen. 
An  ascus  and  ascospores  are  shown  in  Plate  II,  figures  16  and  16a. 

On  April  29  other  leaves  showing  small  discolored  areas  were  placed 
in  moist  chamber.  Acervuli  of  Qlomerella  with  pink  masses  of 
conidia  soon  appeared  on  these,  and  10  days  later  an  abundance  of 
mature  perithecia  were  found.  These  peritiiecia  in  most  cases 
showed  rather  distinct  but  inconspicuous  beaks.  Paraphyses  were 
also  found  in  these. 

Attempts  made  in  February  and  May  to  obtain  the  fungus  from 
apparently  healthy  tea  leaves  placed  in  moist  chamber  were 
unsuccessful. 

CULTUSltB. 

Two  cultures  on  sterile  com  meal,  made  by  transier  of  conidia  from 
a  tea  leaf  in  a  moist  chamber,  produced  a  few  conidia  but  no  distinct 


STUDIES  OP  OLOMEBSLLA.  FBOH  DIFFBBENT  HOSTS.  65 

acemili.  Mature  periihecia  of  Glomerella  were  found  in  both  these 
cultures  in  about  three  weeks.    Chlamydospores  were  also  present. 

On  July  5  a  tube  culture  was  started  from  a  single  conidium.  This 
developed  the  usual  growth  and  produced  acervulL  Two  subcul- 
tures were  made  in  flasks  of  com  meal.  These  cultures  started  about 
as  usual  and  were  ideatica]  tn  appearance,  but  the  mycelium  began 
to  assume  a  bluish  smoky  color  rather  aooner  than  in  most  cases, 
AcerruU  with  pinkish  masses  of  conidia  also  developed.  These  cul- 
tures were  kept  tor  nearly  a  year,  but  no  perithecia  were  ever  found. 
The  conidia  on  the  leaves  in  moist  chamber  ranged  from  15  to  21  by 
4.6  to  6.5  fi. 

Several  species  of  Gloeosporium  and  Colletotrichum  have  been 
described  as  occurring  on  tea.  They  all  appear  to  belong  to  this 
Qlomerella  except  Oloeoaporium  iheaesxTteMia  Miyake  i^ch  has 
conidia  only  4  to  6  by  2  /i.  The  conidial  form  mig^t  be  referred  either 
to  Gloeosporium  or  Colletotrichum,  as  sets  were  found  on  leaves  in 
moist  chamber  but  not  in  cultures.  A  microscopic  study  of  the  type 
specimen  of  Maasee's  (58)  species,  (Mietotriehum  oameSiae,  leaves  no 
doubt  of  its  identity  with  the  conidial  form  of  the  fungus  just 
described. 

THBOBROUA  OAOAO  L..  (OHOOOLATB   ITUT). 

Olomer^Ia  ehiffulaia  (Stonem.)  8.  uid  v.  S. 
GiUOoirtehum  theobnmieolum  IMacr. 

On  January  19  leaves  of  cacao  or  chocolate  nut  showing  small  dead 
areas  but  no  fungus  fructifications  were  taken  from  greenhouse  plants, 
the  surfaces  sterilized  as  usual,  and  placed  in  a  moist  chamber. 
Many  acervuli  of  Colletotrichum  soon  appeared,  especially  along  the 
midrib.  Setn  were  abundant  and  also  immature  perithecia,  which 
later  (Match  10)  showed  an  abundance  of  mature  aaci  and  ascospores. 
Parsphyses  were  also  seen.  An  aacus  and  ascopores  ore  shown  in 
Plaie  n,  figures  24  and  24a. 

Plate  cultures  were  made,  using  conidia  from  the  leaves  in  moist 
chamber  just  described.  Transfers  were  made  ^m  these  plates  to 
four  tubes  in  which  a  growth  of  whitish  mycelium  of  the  usual  char- 
acter developed  and  soon  large  acervuli  with  pinkish  masses  of 
conidia  appeared  at  the  point  of  planting  in  two  of  the  tubes.  In 
the  other  two  no  distinct  acerruli  were  found.  Set»  were  more  fre- 
quently present  on  the  host  than  in  the  cultures.  In  some  of  the 
poured  plates  no  sete  were  found.  In  one  tube  where  setee  were 
abundant  one  was  found  bearing  a  spore,  as  sometimes  happens  in  the 
species  occurring  on  cotton.  No  perithecia  were  ever  found  in  any  of 
these  pure  cultures,  and  no  ascogenous  fungus  has  been  described 
from  tins  host,  so  far  as  noted,  i^ch  seems  to  agree  with  the 
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Glomerella  which  appeared  on  the  leaves.  The  conidia  from  the 
leaves  ranged  from  15  to  18  by  6  ;»  and  agreed  in  all  respects  with 
Gc^Utotrichum  theobromieol'um  Delacr.  ( 26) .  Two  or  three  other  species 
of  Colletotrichuni  have  been  described  from  this  host.  The  conidial 
meafiurements  given  are  smaller  than  those  of  our  organism,  and  they 
may  perhaps  belong  to  different  species.  Bancroft  (5)  has  discussed 
the  species  on  this  host, 

VANILLA  FLANIFOLIA  ANDBBWS   (vAITILLA), 
Oloeotporiumni/ornacuUmM  {B«rk.)  Thflm. 

On  January  26  plates  were  poured,  using  conidia  from  acervuli  on 
leaves  of  vanilla  received  from  Miami,  Fla.  Sete  were  present  in 
some  of  the  acervuli  and  wanting  in  others.  Acervuli  soon  developed 
in  the  poured  plates,  and  four  subcultures  were  made  in  tubes. 
Acervuli  soon  developed  in  the  tubes,  but  their  number,  size,  and 
distribution  varied  greatly.  In  one  tube  there  was  only  one  large 
acervulus,  in  another  the  surface  of  the  medium  was  thickly  dotted 
with  acervuli  with  pinkish  spore  masses.  In  some  of  the  tubes  the 
mycelium  remained  whitish,  in  others  it  became  quite  datfc  col- 
ot«d.  The  variations  in  amount  and  color  of  the  mycelium,  and  in 
the  number,  size,  and  distribution  of  the  acervuli  were  very  striking. 
No  perithecia  or  peritheciumlike  bodies  were  found  in  any  of  these 
cultures.  The  conidia  from  the  leaves  ranged  from  13^  to  24  by 
4.5  to  6  /I. 

There  are  no  sufficient  morphological  characters  to  distinguish  this 
fungus  from  that  found  on  the  grape  and  apple.  It  has  therefore 
been  referred  to  the  same  species.  Physaloapora  vamUae  A.  Zinun. 
(97)  is  apparently  the  perithecial  form. 

VITIS   LABBtHBOA  L.   (OONOOKD  GBAPS). 
OfomavUa  angwUita  (Stonem.)  S.  and  v.  8. 
Otoeotforium  mfomaeuUmi  (Berk.)  ThOm. 

On  July  30  plates  were  poured  from  acervuli  of  Gloeosporium  found 
on  rotten  grapes  at  Washington,  D.  C.  These  produced  the  usual 
wHtish  mycelium  and  numerous  acervuli,  and  a  little  later  perithecia 
of  Glomerella  with  mature  asci  and  spores  were  found.  Truisfers  of 
perithecia  from  these  platee  to  tubes  produced  lai^e  acervuli  and  a 
considerable  growth  of  the  dark  bluish  hyphsa  which  frequently  obar- 
acterize  old  cultures.  Mature  asci  and  perithecia  were  found  in  one 
of  these  tubes.  In  two  others  perithecia  were  present  but  no  asci 
were  seen. 

'  On  September  26  four  plates  were  poured,  using  conidia  from  a 
Binf^e  acervxdus  in  the  tube  just  described,  which  contained  the  fertile 
perithecia.    Transfers  were  made  from  &ese  plates  to  four  other 
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tubes.  Acervuli  developed  in  ftbuadance  in  tubes  a  and  h.  The 
mycelium  was  white  and  rather  scanty.  In  tubes  c  and  d  the 
mycelium  was  much  more  abundant  and  darker  colored.  Chlamy- 
dosporee  were  also  found  in  these  cultures.  On  October  16  many 
peritheda  were  present  in  tube  a  but  none  in  h.  The  difference 
between  these  two  tubes  was  striking,  thoi^h  the  cultures  came 
originally  from  the  same  acervulus.  Variations  in  the  sice  and  shape 
of  the  asci  are  shown  in  Plate  III,  figures  30  to  34. 

In  two  cultures  out  of  eight  made  in  August  from  diseased  tissue 
on  small  black  sunken  spota  on  shoots  of  a  Concord  grapevine  from 
Vienna,  Va.,  both  acervuli  and  perithecia  of  Glomerella  were  pro- 
duced. Setee  were  found  in  these  acervuli.  As  oUier  oiganisms  pre- 
dominated in  most  of  the  cultures,  it  is,  of  course,  uncertain  whether 
any  of  these  cankers  were  primarily  due  to  Glomerella,  which  has  not 
heretofore  been  reported  as  occurring  upon  grape  ^oote,  so  far  as 
known.  Sets  seemed  to  occur  less  frequently  in  the  form  from  the 
grape  and  apple  than  in  those  from  other  hosts.  Other  cultures  from 
grapes  from  different  parts  of  Vlt^ia  produced  an  abundance  of 
acervuli,  and  also  in  one  case  numerous  peritheciumlike  or  sclerotoid 
bodies,  which  always  remained  sterile.  The  aaci  ranged  from  55  to 
98.5  by  9  to  15  ft.  Asci  and  ascosporea  are  shown  in  Plate  I,  figures 
1,  la,  2,  and  2a. 

The  perithecialform  seems  to  be  the  Phyacdo$pora  haeeae  of  Cavara 
(17).  The  conidial  form  has  been  described  by  the  same  author  as 
Gloeosporium  phyadloaporae. 

HISOELLANBOCS. 

In  order  to  compare  the  behavior  of  Qlomerella  from  different  hosts 
in  pure  cultures,  tubes  were  inoculated  February  7  with  conidia  from 
leavm  of  the  following  six  hosts  which  were  growing  in  the  greenhouse: 
Caryota,  Costus,  Curculigo,  Maranta,  Persea,  and  Piper.  These  cul- 
tures all  made  a  growth  practically  identical  in  appearance,  and 
most  of  the  tubes  produced  acemUi  varying  more  or  leas  in  num- 
ber and  size.  The  mycelial  growth  was  about  equal  in  all.  One 
tube  from  Costus  and  one  from  Curculigo  failed  to  produce  acervuli. 
The  difference  in  these  culture  from  different  hosts  was  much  less 
marked  than  is  frequently  the  case  in  cultures  made  from  a  abgle 
acervulus  on  the  same  host. 

On  January  29  apparently  healthy  leaves  were  taken  from  nine  dif- 
ferent hosts  in  the  greenhouse,  as  follows:  OUrus  limonum,  dtrua 
decumana,  dtms  nobUia,  Eriolxarya  japortiea,  Psidium  guajava,  Thea 
■  japonica,  Pitcairma  coraRina,  and  Ficu«  TongifoUa.  The  surfaces 
were  thoroughly  washed  with  corrosive  sublimate,  1  to  500,  and  the 
leaves  then  placed  in  sterile  moist  chambers.    On  February  15  all  the 
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leaves  had  devetoped  acemili  of  Olomerella  and  some  showed  poi- 
thecia  08  well. 

From  tiiese  and  uumerouB  oth^  experiments  of  a  similar  kind  per- 
formed at  different  times  dmring  the  year  with  leaves  from  other 
plants,  it  appears  that  this  fimgus  is  quite  generally  present  in  tiie 
leaves  of  many  plants  in  a  dormant  or  innocuous  condition  awaiting 
some  weakening  of  the  host  or  other  favorable  condition  which  may 
give  it  an  opporttmity  to  develop. 

FBDIOBEBD  OimnTBEB  OF  OLOMKIilCT.LA  CINaUI.ATA  FBOIC 
AVOCADO. 

The  characters  compared  in  the  pure-line  cultures  were  ohiefiy  the 
relative  abundance  and  particular  characteristics  of  the  conidial  sjid 
perithecial  fructifications.  These  were  all  perithecium-producing 
strains  at  the  start.  In  some  cultures  conidia  predominated  end 
but  few  perithecia  occurred ;  in  others  conidia  were  few  and  perithecia 
predominated.  In  some  the  conidia  were  scattered  and  hyphomyce- 
tous,  while  in  others  they  were  produced  in  distinct  acerviUi,  fre- 
quently large.  The  perithecia  were  sometimes  separate  and  scattered 
evenly  and  thickly  over  the  surface  of  the  medium;  in  other  instances 
they  were  aggregated  in  dense  masses. 

The  arrangement  of  the  perithecia,  whether  separate  or  abrogated 
in  a  stroma,  has  usually  been  regarded  by  mycologists  as  important 
and  has  been  used  as  the  basis  for  separating  genera  and  families. 
All  the  cultures  were  grown  on  the  same  medium  (corn-meal  agar) 
in  a  culture  room  imder  ordinary  room  temperature  and  conditions. 

V1B8T    BBBIES    OF    SBTBN    OBNBBATIONB    STABTBD    FBOH    A    SINQLK 
A800BPOBB. 

Generations  1  and  2  were  very  similar  in  appearance.  They  pro- 
duced conidia  and  an  abundance  of  perithecia  evenly  scattered  over 
the  surface  of  the  medium,  as  shown  in  tube  2a,  Plate  VIII.  Gen- 
eration 1  also  showed  some  submerged  perithecia. 

The  third  generation  was  very  similar  to  the  first  two  but  showed 
more  of  the  deeply  submerged  perithecia. 

In  the  fourth  generation  the  perithecia,  instead  of  being  scattered 
evenly  over  the  surface,  as  in  the  three  previous  generations,  were 
compacted  in  black  masses,  giving  the  cultures  a  very  different 
appearance  from  the  earlier  generations. 

Generations  5,  6,  and  7  showed  the  same  charActrars  as  generation  4. 
The  variation  in  arrangement  and  grouping  of  the  perithecia  seems  to 
have  been  transmitted  from  generation  4  through  these  three  genera- 
tions. This  series  was  discontinued  at  this  point.  In  this  case  an 
important  variation  or  mutation  suddenly  occurred  in  the  foiuiit 
generation  and  was  transnutted  through  three  following  generations. 
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Generation  1  was  started  &om  s  single  conidium  taken  from  a 
culture  which  also  produced  fertile  perithecia.  Acemdi  and  couidia 
were  abundant  at  first  in  these  cultures  and  a  few  perithecia  formed 
in  the  lower  part  of  the  tubes. 

Generations  2,  3,  and  4  varied  but  slightlj  in  genersJ  appearance 
and  relative  abundance  of  acervuli  and  perithecia  from  generation  1. 

GeneratioD  6  was  practically  the  same  as  generation  4. 

Generations  8  and  7,  consisting  of  three  tubes  each,  showed  acemili 
In  abundance  and  lines  of  submerged  perithecia  developed  in  the 
medium  as  in  some  of  the  ascospore  cultures,  but  they  were  much 
fewer. 

Generation  8  showed  an  apparent  reversion  to  the  condition  of  the 
first  five  generations,  with  the  same  general  distribution,  arrangement, 
and  relative  number  of  acervuli  and  perithecia. 

Generation  6  was  strikingly  different  from  generation  8.  Acervuli 
were  few  and  the  perithecia  very  numerous  and  thickly  scattwed 
over  the  surface  of  the  medium,  resembling  most  of  the  ascospore 
generations.  Tube  9a  is  shown  in  Plate  IX.  Two  plates  poured 
^m  this  tube  showing  the  some  predominance  of  perithecia  are 
iUuBtrated  in  Plate  XIV. 

Generation  10  showed  an  apparent  reversion  again  to  the  form  in 
the  first  five  generations.  Acervuli  were  abundant  and  large;  the 
perithecia  were  fewer  and  mostly  grouped  about  the  acervuli. 

Generation  11,  tube  h,  was  practically  identical  in  appearance  with 
generation  10,  tube  h.  Acervuli  and  perithecia  were  numerous. 
Generation  11,  tube  e,  was  very  strikingly  different  from  generation 
10,  tube  e,  showing  large  acervuli  and  maaaee  of  couidia,  but  very 
few  perithecia. 

Generation  12,  consisting  of  tubes  b  and  c,  did  not  show  the  char- 
acters of  the  previous  generation  but  rather  the  reverse,  perithecia 
being  abundant  and  acervuli  few. 

Generation  13  produced  abundant  acervuli,  but  the  perithecia 
were  much  fewer  than  in  generation  12.  The  two  tubee  h  and  e  are 
shown  in  Plate  Vin. 

Tubes  b  and  c  of  generation  14,  derived  from  generation  13,  bubee 
h  and  e,  respectively,  were  strildiigly  different.  Tube  h  produced 
almost  entirely  conidia  with  scattered  acervuli,  while  c  consisted 
almost  entirely  of  perithecia  formed  along  the  line  of  inoculation. 
These  tubes  are  shown  in  Plate  VHI. 

Tubes  b  and  c,  generation  15,  were  very  similar  to  tubes  h  of  gen- 
erations 13  and  14.  A  few  perithecia  were  present  in  each,  but  they 
were  not  numerous  and  predominating,  as  in  tube  c  of  generation  14. 
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Of  generation  18,  tubes  ft  and  e  scarcely  differed  from  15.  Acerruli 
and  perithecia  were  present  in  both.  They  are  shown  in  Plate  IX. 
Seven  subculturee  from  tube  16  b  showed  rather  regular  intergrada- 
tiona  from  tube  1,  which  contained  perithecia  chiefly,  to  tube  7,  which 
contained  chiefly  acervuli.    These  subcultures  are  shown  in  Plate  X. 

Tubes  h  and  e  of  generation  17  were  strikingly  and  remarkably 
different.  Tube  b  produced  perithecia  in  abundance,  covering  the 
surface  of  the  medium  as  in  most  ascospore  generations.  A  vety 
few  small  acervuli  were  present.  Tube  e  showed  an  abundance  of 
large  acervuli  and  a  veiy  few  scattered  penthecia.  These  two 
cultures  are  shown  in  Plate  IX  together  with  their  parent  cultures 
16  b  and  16  e. 

Of  4  subcultures  of  conidia,  numbered  17  d,  e,f,  and  g,  from  cul- 
ture 16  b,  three  showed  perithecia  predominating  like  17  b,  and  one 
had  acervuli  predominating  as  in  the  original  16  b.  (See  PI.  XII.) 
Eight  more  subcultures  made  from  tube  16  b  gave  four  with  peri- 
thecia like  tube  17  &  and  four  of  an  intermediate  character,  acer- 
vuli and  perithecia  both  being  present.  Six  other  subcultures  from 
tube  16  i  resembled  the  parent  culture.  None  of  them  showed  a 
continuous  layer  of  perithecia  as  in  tube  17  b.  Nine  subcultures 
made  from  conidia  from  tube  16  e  were  all  veiy  similar  in  appearance 
throughout  their  growth.  Acervuli  were  first  produced  as  in  the 
parent  tube,  but  an  abundance  of  perithecia  later  appeared.  They 
were  aggregated  in  masses  in  marked  contrast  to  those  in  cultures 
from  tube  16  b.  Seven  of  these  tubes  are  shown  in  Plate  XIII. 
Out  of  8  transfers  from  culture  17  b,  which,  as  mentioned  above, 
produced  perithecia  covering  almost  the  entire  surface  of  the  medium, 
7  were  almost  identical  in  appearance,  showing  a  great  predominance 
of  acervuli  and  few  perithecia,  while  only  one  resembled  the  piu«nt 
culture.    Tube  17  b  with  6  of  these  subcultures  is  shown  in  Plate  XI. 

Tubes  b  and  c  of  generation  18  grown  from  tubes  17  b  and  e, 
reapectively,  were  very  different  in  appearance.  AcervuU  predomi- 
nated in  culture  b  and  perithecia  in  culture  e,  just  the  opposite  of 
the  parent  cultures. 

Tubes  b  and  e  of  generation  19  were  about  like  the  ordinary  conidial 
cultures.  AcervuU  and  perithecia  were  both  present,  but  acervuli 
predominated.    Tube  19  b  is  shown  in  Plate  XII. 

Generation  20  h,  from  tube  Id  b,  produced  both  conidia  and  peri- 
thecia, but  the  latter  were  more  abundant  and  covered  a  broad  area 
on  both  sides  of  the  culture,  as  illustrated  in  Plate  XII. 

OeoerationB  21,  22,  and  23  were  all  very  much  like  the  ordinary 
conidial  cultures  in  which  acervuli  predominated  and  were  most 
conspicuous,  although  some  perithecia  were  always  produced. 

These  variations  might  periiaps  be  regarded  as  renewed  expression 
of  latent  hereditary  characters  or  as  mutations.    If  mutations,  we 
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should  rather  expect  them  to  be  tranBinitted  more  or  leas  regulaify, 
but  they  appear  for  one  or  a  few  generations  uid  then  disappear 
without  any  particular  regularity  or  definite  sequence.  This  behavior 
would  appear  to  put  them  in  the  categoiy  of  fluctuatii^  variations, 
which  are  not  supposed  to  be  transmitted.  The  media  and  the 
conditions  under  which  the  cultures  were  grown  were  made  as  uni- 
form as  prac,ticable  in  order  to  eliminate  the  influence  of  different 
factors  of  environment. 

OCOtTBBBIfCB   OF  BKTM  AND  PEfirrHECIA   IN  OLOHEBELLA. 
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VABZABniirY  OP  ftTJ^Timw.'gT.T.* 

The  extreme  vaiiability  of  races  of  Glomerella  from  the  same  host 
which  is  in  some  cases  greater  than  that  of  foirms  from  different 
hosts  renders  it  exceedingly  difficult  to  make  a  satisfactory  classifica- 
tion of  the  forms.  No  character,  either  morphological  or  physiological, 
seems  to  he  well  fixed.  The  appearance  of  the  mycelium  in  cultures 
on  agar  is  usually  rather  tmiform.  The  hyphte  are  mostly  submerged 
and  white  at  first,  forming  a  circular  colony.  After  a  short  time  the 
mycelium  frequently  becomes  dark  greenish  or  smoke  colored,  and 
occasionally  a  pink  color  develops,  as  was  the  case  in  the  chromogenie 
form  obtained  from  the  apple  (p.  39).  The  dark  color  of  the  cultures 
is  sometimes  due  to  colored  hyphte  and  at  other  times  to  the  presence 
of  the  black  perithecia  or  sclerotia  and  appressoria.  ,  ~  i 
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The  conidja  show  exceeding  Tariability  in  ihtar  manner  of  prodao- 
tion  and  all  thnr  morphological  characteTB.  In  some  cultures  tiiey 
are  borne  separately  on  scattered  sporophores,  suggesting  a  very  dif- 
fuse hyphomycete.  All  intergradations  between  this  form  and  forma 
having  very  lai^,  compact,  and  distinct  acerruU  occur.  In  one  strain 
derived  from  the  gooseberry,  cOTtain  cultures  produced  an  aerial 
growth  and  conidiophores  more  or  less  erect  and  clustered,  suggesting 
in  macroscopic  appearance  a  Vertidlhum.  Pure  cultures  from  these 
conidia,  however,  produced  the  usual  form  with  acervuli,  which  was 
followed  by  the  development  of  perithecia  and  aecosporee.  In  size, 
shape;  and  color  the  conidia  are  also  very  variable.  They  have  been 
fotmd  to  range  from  10  to  42  by  3  to  9  /t  from  the  same  host.  They 
are  rarely  or  never  distinctly  curved.  When  scattered  on  a  slide  they 
usually  appear  colorless,  but  vary  from  a  very  pale-cream  to  a  bii^fc- 
salmon  color  in  masses.  Occasionally  a  few  dark-colored  conidia  have 
been  found. 

SETTiB. 

Set»  are  frequently  entirely  wanting  in  some  cultures  while  abun- 
dant in  others  from  the  same  host.  Some  acervuli  from  one  single- 
spore  culture  may  show  many  sette,  others  few,  and  still  others  none. 
The  setfB  also  vary  greatly  in  size,  length,  and  septatioo.  In  two 
forms,  those  from  cotton  and  Theobroma,  they  have  been  found  bear- 
ing conidia. 

iJPFBESSOBIA,   OB  OHLAlCTIKtSFOBES. 

The  appressoria,  or  chlamydospores,  are  also  exceedingly  variable  in 
size  and  shape.  As  has  been  pointed  out  by  Hasselbring  (45)  and 
others,  their  occurrence  appears  to  bear  some  relation  to  lack  of 
available  nutriment  and  to  contact  with  some  hard  surface. 

In  watOT  drop  cultures  on  glass  slides  they  usually  develop  either 
from  conidia  or  ascospores  in  24  to  48  hours.     (See  figs.  2  and  3.) 

A  germinating  chlamydospore  is  shown  in  figure  4. 

TE^AST  AND  OTHBB  70BH8. 

'^ala  and  Pacottet  (92)  have  reported  the  occurrence  of  yeast  forms 
of  Gloeosporium.  Yeast  forms  have  never  occurred  in  any  of  the 
writers'  pure  cultures.  They  have  occasionally  been  found,  but  only 
in  cultures  made  directly  from  fruit,  in  which  cases  they  were  evident^ 
contaminations.  The  same  authors  also  report  the  production  of 
spermagonia  and  pycnidia  in  CoRdotriAum  HndefKuthianum.  No 
fructifications  of  this  kind  have  ever  been  found  by  the  writers  in  pure 
cultures  of  Glomerella.  The  writers  have  never  seen  the  endosp(Hee 
described  by  Sheldon  (79)  and  confirmed  by  Taubrahaiw  (91). 

8B2  -     ■izc-ctvGoOglc 
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PBRTTHBCIA. 

Perithecia  have  been  found  to  vary  in  abundance,  size,  shape, 
arrangement,  and  location  with  reference  to  the  surface  of  the  me- 
dium. They  are  generally  glo- 
bose or  subglobose,  though  some- 
times elongated  or  pear  shaped. 
The  beak  when  present  is  usually 
very  short,  though  commonly 
the  perithecia  are  merely  papil- 
late. In  rare  cases,  however, 
they  have  been  found  with  dis- 
tinct elongated  beaks  similar  to 
those  illustrated  by  Stoneman 
(S9).  On  the  host  plant  they 
have  always  been  found  embedded 
in  the  tissues.  In  artificial  cultures  they  are  usually  embedded  but 
occasionally  fonn  erumpent,  superfidial   masses.     Sometimes  they 

are  evenly  scattered 
and  entirely  separate, 
as  shown  in  Plate 
XV;  at  other  times 
they  are  abrogated 
and  seated  upon  a 
more  or  less  distinct 
stromatic  base.  Oc- 
casionally they  are 
almost  sterile  or  are 
represented  by  simple 
bUck,  sohd,  sclero- 
toid  bodies. 

Fio.  L^Oenntnatlng  kBOaspona  ot  ahntreOa  dnfvWa  from  coltaras 
from   tooMberrr,  ahovlng  foniutloD  of  chI&m;daaiKr«i  aftn  bt  ASCI. 

honn  In  drop  culturea  ol  glorlla  wmts.    Aacoapora  lunallf  prodnoa 
iongarEOmtabaathwocUdl..  The   asci   an)    alsO 

extremely  variable  in  size  and  shape,  as  will  be  observed  by  a  com- 
parison of  Plates  I,  n,  and  III  and  the  measurements  of  speci- 
mens from  the  same  and 
difiTerent  hosts,  as  recorded 
in  Table  III.  The  apex 
of  the  ascus  shows  a 
peculiar  structure  which 
apparently  has  some  rela- 
tion to  the  expulsion  of      '™•'•^'■ 

the  spores.    This  feature  has  been  discussed  by  Koorders    (54). 
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ASCOBPOBEB. 

The  ascosporeB  show  ahnost  as  great  Tariation  in  uze,  shape,  aod 
other  characteristics  as  do  the  conidia.  They  range  from  9  t»  24  by 
3  to  7.5  p.  The  contents  are  sometimes  rather  coarse  and  granular, 
at  other  timee  more  homogeneous.  Vacuoles  or  oil  drops  are  fro- 
quoitly  present,  sometimes  one  lai^  one  in  the  center  or  at  each 
end,  at  other  times  two  smaller  ones  at  each  end.  Ascoeporee  are 
almost  always  slightly  curved.  They  are  usually  almoet  colorless, 
but  when  old  and  in  mass  they  frequently  show  a  pale-lemon  or 
salmon  color,  and  occasionally  very  old  spores  are  decidedly  dark 
colored. 

FASAFHT6E6. 

The  early  inrestigatorB  of  Glomerella  do  not  mention  the  presence 
of  paraphyses.  It  will  be  seei^  by  consulting  Table  II  that  theee 
bodies  have  not  been  very  frequently  found  in  our  material  or  reported 
by  othere.  When  observed  they  appear  to  be  veiy  thin  walled  and 
are  not  always  easily  discerned.  "Hieir  presence  or  absence  does  not 
seem  to  be  sufficiently  constant  to  be  of  much  tajcoDomic  value. 

HOST  BELATION8. 

Most  of  the  forms  from  various  hosts  appear  to  be  able  to  infect 
other  hosts  under  certain  conditions,  at  least,  as  indicated  in  Table 
IV,  which  gives  the  results  of  cross-inoculation  experiments  of  other 
authors  as  well  as  of  the  writers.  With  a  few  exceptions,  such  as 
the  bean  and  cotton  aothracnose  and  perhaps  the  form  from  the 
squash,  different  races  from  the  same  host  seem  to  vary  as  greatly  in 
viriUty  as  do  forms  from  different  hosts. 

CAUSES  OF  VASIATIONS.    ' 

In  dealing  with  the  phenomena  of  heredity  and  variation  in  Glom> 
erella  there  is  apparently  no  reason  to  believe  that  the  Mendelian 
theory  is  involved  or  that  heterozygosis  takes  place,  as  no  union  of 
nuclei  between  different  individual  or  species  is  known  to  occur. 
Edgerton  (32)  has  recently  expressed  his  belief  in  a  croes-fertilization 
between  two  strains  of  Glomerella  from  Populus,  but  the  evidence 
given  is  not  conclusive. 

It  seems  clear  that  whatever  fusions  may  occur  between  nuclei  in 
the  development  of  the  individual  oi^anism  which  arises  from  a  single 
spore,  such  fusions,  though  they  be  admitted  to  represfflit  semal 
union,  could  scarcely  be  conceived  to  add  or  transmit  any  new  char- 
acters to  the  resulting  progeny  unless  ^ey  were  characters  acquired 
by  one  of  the  fusing  nuclei  and  not  by  the  other  during  the  life  history 
of  the  individuaL    It  is  di£&cult  to  conceive  how  the  union  of  two 
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closely  related  nuclei  origmating  in  the  same  indiTidual  or  the  same 
cell  could  add  to  the  essential  characters  of  the  oiganism  in  any  way. 

Individuals  originating  from  single  spores  of  Glomerella  must  be 
regarded  as  homozygous  so  far  as  it  is  possible  to  ascertain  at  present, 
i.  e.,  no  union  of  nuclei  or  gametes  between  different  individuals, 
races,  or  strains  has  been  proved. 

Whatever  differences  the  progeny  of  such  individuals  might  show 
would  evidently  be  due  to  mutation  or  some  other  internal  cause, 
such  as  the  renewed  expression  of  latent  hereditary  characters,  or 
else  to  some  external  or  environmental  action. 

As  it  has  been  impossible  to  trace  any  causal  relation  or  connection 
between  most  of  the  phenomena  of  variation  observed  and  the  con- 
ditions of  environment  to  which  the  organisms  were  subjected,  it  must 
be  concluded  that  the  inducing  causes  are  internal  or  else  so  obscure 
as  to  escape  obsraration.  In  any  case  the  evidence  accumulated  by 
others  as  well  as  by  the  writers  appears  sufficient  to  justify  the  con  ■ 
elusion  that  many  of  the  variations  observed  and  reported  here  are 
not  entirely  due  to  any  effect  of  simple  environmental  factors.  It 
must  be  remembered,  however,  that  it  is  difficult  if  not  impossible  at 
present  to  standardize  media  and  methods  with  sufficient  accuracy  to 
poatively  determine  the  exact  effect  of  environmental  factors  on 
these  fungi.  Gorham  (3S)  and  others  have  pointed  out  the  apparent 
impossibility  of  standardizing  media  contuning  agar  and  other  oi^anic 
compounds.  Synthetic  media  of  pure  inorganic  chemicals  can  not  be 
substituted  for  many  fungi,  as  they  do  not  usually  fruit  on  such 
media.  More  work  is  needed  to  verify  the  conclusions  of  Stevens  and 
Hall  (87)  and  others  in  r^ard  to  the  direct  effect  of  modifications  of 
the  chemical  constituents  of  culture  media  on  the  behavior  of  para^ 
sitic  fungi.  The  problem  is  evidently  far  more  complex  than  some 
investigators  have  appreciated,  and  its  complete  solution  can  scarcely 
be  hoped  for  in  the  near  future,  but  the  most  hopeful  line  of  attack 
seems  to  be  that  of  pedigreed  cultures  of  Bsexual  or  unisexual  oi^an- 
isms  grown  and  observed  under  the  most  exactly  determined  uid 
controlled  conditions  possible  and  in  sufficiently  large  numbers  and 
through  enough  generations  to  reduce  probable  errors  from  accidental 
causes  to  a  tninimiunT 

The  work  of  Jennings  (49)  with  Paramecium  and  that  of  Barber 
(6),  Will  (96),  Beijerinck  (11),  and  Hansen  (44)  on  yeasts,  as  well  as 
that  of  other  authors  cited  by  Pringsheim  (65),  demonstrate  at 
least  one  thing,  and  that  is  the  actufd  existence  of  rather  distinct 
races  or  strains  within  species.  These  races  possess  more  or  less 
distinctive  and  constant  morphological  or  physiological  character- 
istics which  are  generally  inherited  by  their  progeny  and  are  appai^ 
antly  not  primarily  dependent  upon  environmental  conditions. 
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THE  3PSODUOTION  OF  FSBITHBOIA  IN  QXAKBSBZXA. 

The  production  of  perithecia  in  Olomerella  is  a  matter  of  consid- 
wable  interest  and  importance,  apparently  inTolving  some  of  the 
fondameatal  problems  of  evolution  and  development.  Why  is  it 
that  the  full  life  cycle  of  this  and  various  other  pjn^nomycetes  is 
sometimes  completed  in  pure  cultures  on  sterile  media,  while  at  other 
times  only  conidia  or  pycnoepores  or  no  fructifications  of  any  kind 
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are  formed  !  Varioua  explanations  and  suggestions  have  been  made 
by  different  writers  at  different  times,  but  in  most  cases  there  has 
been  no  sufficient  experimental  evidence  offered  to  establish  fully 
any  of  the  theories  advanced.  A  brief  review  of  the  Tarioua  attempts 
which  have  been  made,  and  the  suggestions  offered,  may  be  of  some 
interest  in  this  connection.  EJebs  (53),  Smith  (83),  Brefeld  (14), 
Stoneman  (89),  Appel  and  Wollenweber  (1),  Butler  (16),  GlQck  (37), 
Ihssen  (48),  and  others  have  discussed  the  subject. 

The  production  of  the  sexual  fructifications  of  certain  algie  and 
aquatic  fungi  may  perhaps  depend  primarily  upon  factors  of  nutri- 
tion or  raivironmeot  wtuch  can  be  controlled  under  cultural  con- 
ditions. The  work  of  Klebs  (53),  especially,  seems  to  justify  such  a 
conclusion.  Much  more  work  is  necessary,  however,  to  thoroughly 
verify  this  and  especially  to  eliminate  the  possiUlity  of  some  of  tlw 
resuHs  being  due  to  the  use  of  different  races  or  struns.  Kauffnuum 
(SO)  in  the  account  of  his  studies  on  Saprole^a,  expressed  the 
beUef  that  their  behavior  depended  entirely  upon  definite  chemical 
and  physical  conditions  readily  controlled.  He  also  thinks  that 
culture  media  and  conditions  could  be  standardized  and  safely  used 
as  a  basis  for  species  s^regation.  This  apparently  needs  further 
verification,  as  Lechmere  (57)  was  unable  to  obtain  the  same  results 
with  these  organisms. 

Id  the  case  of  the  sexual  forms  of  algn  some  writers  have  attempted 
to  show  that  there  is  a  more  or  lees  r^ular  periodicity  in  the  appear^ 
ance  oi  the  fertile  fructifications  of  different  species.  Secent  inves- 
tigations by  Danforth  (22)  appear  to  throw  doubt  upon  the  general 
application  of  this  view  also.  However  the  cose  may  be  with  the  algse, 
there  is  little  or  no  evidence  at  present  available  to  show  that 
periodicity  is  an  important  factor  in  the  production  of  the  perithecial 
forms  of  Glomer^la  and  other  pyrenomycetee.  In  the  writers' 
culture  work  with  Glomerella  and  other  genera,  such  as  Guignardia, 
Melanops,  and  Cryptoeporella,  when  mature  spores  are  used,  they  have 
been  unable  to  find  any  relation  between  the  time  of  the  collection  or 
the  age  of  the  material  and  the  production  of  the  perithecial  forms. 
Under  natural  conditions  it  is  known  that  perithecia  are  in  general 
most  abundantly  produced  in  temperate  regions  during  late  winter 
and  spring. 

Brefeld  (14)  su^^ested  as  the  result  of  observations  of  ascogenoos 
fructifications  under  natural  conditions  that  their  production 
depended  to  some  extent  on  the  season  of  the  year  and  the  sub- 
stratum; but  in  our  experience,  cultures  made  from  fresh  material 
collected  under  natural  conditions  do  not  produce  penthecia  any 
more  frequently  from  material  collected  at  one  time  than  at  another. 
Various  experiments  in  growing  different  strains  of  Glomerella  and 
other  pyrenomycetee  on  varioua  subetrata  do  not  indicate  that  this 
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factor  either  determines  the  production  of  perithecia,  though  a  frait- 
ing  atrun  will  fruit  more  abundantly  and  freely  on  some  substrata 
than  on  others. 

It  has  also  been  suggested  that  the  nearness  or  remotoiees  of  origin 
from  ascospores  of  conidia  used  in  any  particular  series  of  cnltnree 
might  be  a  factor  of  importance  in  determining  the  coarse  of  develop- 
ment of  such  cultures.  The  data  bearing  upon  this  question  which 
we  have  obtained  from  our  pedigreed  pure-line  cultures  carried 
through  several  generations  do  not  appear  to  support  this  theory, 
though  perhaps  the  available  data  are  not  sufficiently  numerous  to 
justify  definite  conclusions. 

Of  a  similar  nature  is  the  idea  that  the  production  of  ascogenous 
forms  occurs  only  at  intervab  after  the  virihty  or  vitality  of  the  coni- 
dial  or  pycnidial  form  has  been  greatly  reduced  by  continuous  asffimal 
reproduction.  There  is  no  known  evidence  to  support  this  view. 
Whether  there  is  an  actual  or  potential  sexual  stimulus  or  union  of 
nuclei  involved  in  the  production  of  perithecia  in  Glomerdla  is  not 
known.  No  work  has  been  done  on  the  cytological  features  of  the 
development  of  the  perithecia.  As  perfect  fertile  perithecia  are  pro- 
duced in  abundance  in  pure  cultures  from  single  siiores,  ^ther  conidia 
or  ascospores,  it  seems  certain  that  no  fertilization  or  union  of  nocla 
between  different  individuab  is  necessary.  Whatever  nuclear  luiona 
take  place  must  be  between  nuclei  of  the  same  individual,  as  ia  knowD 
to  be  the  case  in  some  other  ascomycetes. 

The  most  general  supposition  has  perhaps  been  that  which  predi- 
cated the  production  of  perithecia  as  dependent  upon  certain  condi- 
tions of  nutriment  or  other  environment  of  the  oif;ani8m.  This  has 
led  to  the  trial,  by  most  investLgators,  of  various  culture  media  of 
different  constituents  in  different  proportions  and  also  the  submission 
of  cultures  to  various  conditions  of  temperature,  ^,  light,  and 
moisture.  Very  httle  success  with  pjrrenomycetous  fungi  has  ever 
been  attained  in  this  direction.  In  no  case  have  the  writers  been 
able  to  cause  perithecia  to  appear  in  ciilturee  which  did  not  produce 
them  when  grown  on  corn-meal  agar  under  ordinary  laboratory  con- 
ditions. So  far  as  we  have  been  able  to  determine,  no  cases  have 
been  reported  in  which  the  evidence  was  sufficiently  conclusive  to 
prove  that  perithecia  were  produced  in  artificial  cultures  as  the 
direct  result  of  modifications  of  the  culture  media.  Smith  (83) 
reports  that  the  formation  of  perithecia  in  a  fertile  race  of  Neoooe- 
mospora  was  prevented  by  the  use  of  strongly  alkaline  media,  but  oo 
nonperithecia-forming  strains  were  made  to  produce  peritheds  by 
change  of  medium. 

Appel  and  Wollenweber  (1),  in  discussing  this  problem  as  it  relates 

to  FuBorium,  Nectria,  Neocosmospora,  etc.,  have  made  some  voy 

ingenious  su^eetioos  in  attempting  to  account  for  the  {ooduotion  or 
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nonproduction  of  perithecial  forms  in  cultures.  One  is  that  the  forms 
which  produce  peiithecia  in  cultures  on  artificial  culture  media  are 
pure  aaprophytee,  whereas  the  forms  which  do  not  produce  perithecia 
in  cultures  on  artificial  culture  media  are  parasitfls  which  require  the 
living  host  or  living  plant  tissues  to  complete  their  development. 
This  scaroely  accords  with  the  well-established  fact  that  there  are  all 
grades  and  degrees  of  parasitism  among  fungi,  from  the  highly 
specialized  obligate  forms^such  as  rusts  and  amats,  totheweak  faculta* 
tive  forms  which  are  only  parasitic  under  certiun  conditions  and  in 
certain  stages  of  their  development  and  may  be  saprophytic  undo* 
other  ctmditions  or  in  other  stages.  A  laige  part  of  the  pyrenomy- 
cetes,  though  parasites,  are  not  of  a  high  type.  They  frequently 
pass  the  early  st^es  of  thur  development— tiiat  is,  their  conidial 
and  pycniditj  conditions — as  parasites  on  the  Uving  host,  whereas 
they  only  complete  their  life  history  and  produce  their  perithecial  or 
sexual  forms  upon  the  dead  tissues  of  the  host  after  it  has  been 
killed  either  by  the  direct  action  of  the  fungus  or  by  some  other 
cause.  This  fact  is  emphasized  by  Maasee  (59)  in  his  discussion  of 
the  evolution  of  parasitism  in  fungi.  It  would  not,  therefore,  appear 
remarkable  if  many  of  these  forms  should  complete  their  life  cycles 
on  sterile  culture  media  containing  the  essential  nutrient  substances 
required  by  the  organism.  There  is  apparently  no  reason  to  suppose 
that  the  case  of  Fusarium  and  Nectria  is  not  directly  comparable  in 
this  respect  with  that  of  Gloeosporitmi  and  Glomerella. 

There  seems  to  be  an  abundance  of  proof  to  estahlish  the  parasitic 
character  of  many  forms  of  Gloeosporium.  In  case  of  the  bitter-rot 
of  the  apple,  for  instance,  this  parasite  has  been  obtained  directly 
from  the  tissue  of  growing  fruits  before  their  maturity  and  when 
transplanted  on  artificial  culture  media  has  produced  perithecia  as 
well  as  conidia.  Perithecia  are  also  frequently  produced  upon 
fruits  which  have  been  destroyed  by  the  parasite.  The  suggestion, 
Uierefore,  that  in  cases  where  a  Fusarium  does  not  produce  perithecia 
in  culture  media  it  is  a  parasite  and  that  when  a  Fusarium  does 
produce  perithecia  in  culture  media  it  is  a  saprophyte,  does  not 
appear  to  accord  with  what  is  already  known  in  r^ard  to  Glomerella 
and  some  other  pyrenomycetes. 

Tbe  case  of  Xeocosmospora,  as  described  by  Butlra  (16),  is  scarcely 
more  conclusive.  The  fact  that  he  did  not  succceed  in  infecting 
plants  by  the  use  of  ascosporea  of  Neocoemospora  in  the  few  attempts 
made  does  not  necessarily  prove  that  tbif  fungus  is  not  a  parasite 
and  that  it  is  specifically  distinct  from  the  Fusarium  form  with  which 
he  made  successful  inoculations.  As  is  well  known  to  plant  and 
animal  patholt^ists,  there  is  a  great  range  of  variabihty  in  Uie  virility 
or  capacity  for  infection  of  various  races,  strains,  or  forms  of  what 
are  r^arded  as  the  same  species;  at  least  they  must  be  so  regarded 
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unless  some  other  basia  than  morphological  differences  and  difFei>- 
ences  in  behavior  in  culture  media  can  be  established  as  a  basis  for 
species  segregation.  It  should  be  shown  either  that  there  are  morpho- 
logical differences  between  the  conidial  form  of  the  Fusaiium  causing 
the  wilt  and  the  conidial  form  of  Neocosmospora  sufficient  to  idaitify 
and  separate  them,  or  else  a  la^e  series  of  inoculation  experiments 
should  be  carried  out,  using  ascospores  and  conidia  from  a  variety 
of  sources  and  including  a  sufficient  number  of  strains  to  justify  the 
conclusion  that  the  fungus  will  not  infect  the  host  and  may  be  con- 
sidered a  physiological  species. 

The  other  su^estion  of  the  same  authors  is  that  the  species  of 
Fusarium  with  which  they  were  working  and  which  did  not  produce 
perithecia  in  cultures  may  be  autonomous  forms  which  have  no  perithe- 
cial  stages  and  that  their  close  resemblance  to  the  conidial  forms  of 
Nectria,  Keocoemospora,  and  related  genera  may  be  a  mere  super- 
ficial one  which  does  not  necessarily  imply  any  direct  relationship. 
This  is  ingenious  also,  but  unfortunately  it  is  incapable  of  experi- 
mental proof  and  is  not  in  harmony  with  the  present  trend  of  myco- 
Ic^cal  facts  and  opinions. 

The  connection  between  vaiioua  conidial  and  pycoidial  fonns  and 
their  ascogenous  stages  is  being  slowly  but  surely  proven  by  pure- 
culture  methods,  and  it  seems  much  more  natural  and  reasonable  to 
suppose  that  the  majority  at  least  of  the  so-called  "imperfect  funp" 
are  stages  in  the  life  history  of  ascomycetes  and  hymenomycetes, 
though  comparatively  few  have  yet  been  positively  connected  and 
the  determining  factors  concerned  in  the  complete  development  of 
the  organisms  are  still  unknown. 

The  production  of  perithecia  in  the  numerous  cases  of  Glomerella 
which  are  reported  here  is  evidently  a  fairly  well-fixed  hereditary 
racial  character.  Having  obtained  by  repeated  cultures  from  differ^ 
ent  collections  a  race  or  strain  which  produces  both  conidia  and  perir 
thecia  on  culture  media,  other  generations  grown  from  either  the 
conidia  or  ascospores  of  this  strain  continue  to  produce  both  spore 
forms  of  the  fungus  indefinitely.  In  one  case,  CflomereUa  Hngulata 
from  Persea,  as  already  described,  a  race  was  grown  through  28  suc- 
cessive generationa  and  still  produced  both  conidia  and  ascospores 
in  as  great  abundance  as  at  first. 

Miss  Wakefield  (93),  as  a  result  of  her  investigations  of  SeMeo- 
phyUum  commune  and  Stertmn  purpureum,  finds  also  certain  racea 
which  show  a  much  greater  tendency  to  produce  spores  than  others 
under  the  same  conditions  of  culture.  Brefeld  (14)  states  that 
Penicillium  produces  ascogenous  fructifications  at  one  time  while  at 
another,  under  exactly  the  same  conditions,  it  produces  only  conidia. 

All  the  writers'  work  with  Glomerella,  as  well  as  with  other  pyreno- 
mycetes,  indicates  that  the  production  of  perithecia  is  a  hereditary 
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racial  character  which  does  not  depend  primarUy  on  special  condi- 
tions of  nutriment  or  environment.  This  conclusion  does  not, 
unfortunately,  bring  us  much  nearer  to  the  real  cause  of  the  phenome- 
non ;  it  merely  ehminates  some  of  the  factora  heretofore  regarded  as 
controlling,  llie  real  nature  of  the  inducing  causes  (for  such  must 
be  supposed  to  exist)  which  determine  whether  a  race  shall  produce 
ascogenous  or  only  conidial  fructifications  is  still  unknown.  Most 
frequently  a  strain  producing  fertile  perithecia  produces  them  in 
abundance.  All  sorts  of  intermediate  conditions,  however,  occur 
from  strains  which  produce  only  sterile  peritheciumlike  bodies  or 
sclerotia  to  those  which  produce  quite  constantly  great  quantities  of 
fertile  perithecia.  It  is,  of  course,  not  certain  that  their  behavior  in 
nature  corresponds  in  this  respect  to  that  under  artificial  conditions. 
Not  all  of  the  cultures  started  with  conidia  taken  from  acervuli 
which  were  associated  with  fertile  perithecia  on  the  same  leaf  pro- 
duced perithecia.  There  is  no  certainty,  however,  that  the  acervuli 
and  perithecia  arose  from  the  same  strain,  as  the  manner  of  the 
development  of  the  fungus  on  leaves  in  moist  chamber  appears  in 
many  cases  to  indicate  that  there  are  more  or  less  numerous  points 
of  dormant  infection  from  which  the  fungus  develops  and  the  growth 
from  these  finally  covers  the  whole  leaf,  as  shown  in  Plate  V.  The 
intermin^ing  of  fructifications  originating  from  different  infections 
perhaps  explains  why  no  perithecia  were  produced  in  a  number  of 
cases  in  which  cultures  were  made  from  leaves  showing  both  acervuli 
and  perithecia  more  or  less  mixed.  Ko  ascogenous  strain  has  ever 
appeared  in  any  of  the  hundreds  of  cultures  of  conidial  strains  which 
have  been  grown  under  various  conditions  on  different  substrata. 
Not  having  had  an  opportunity  to  observe  the  transition  from  a 
nonaacogenous  to  an  ascogenous  race,  any  attempt  to  account  for 
this  change,  which  apparently  must  dccur,  would  be  purely  h3^theti- 
cal.  The  existence  of  certain  intermediate  conditions  might  suggest 
the  gradual  development  of  these  ascogenous  races,  while  the  failure 
to  produce  any  evidence  that  cultural  or  other  environmental  influ- 
ences determine  their  production  seems  to  indicate  a  deeper  and  more 
obscure  cause  for  their  origin.  Ascogenous  strains  may  perhaps 
arise  as  mutations.  This  su^estion,  however,  throws  no  li^t  upon 
the  cause  of  their  origin. 

It  is  possible  that  a  knowledge  of  the  nuclear  phenomena  occurring 
during  the  stages  of  development  preceding  ascus  formation  may 
throw  some  light  upon  this  problem.  The  possibility  of  the  existence 
of  plus  and  minus  strains  uniting  as  in  Mucor  has  been  considered. 
In  many  cases  where  colonies  originating  from  separate  ascosporee 
or  conidia  of  perithecia]  strains  meet  in  a  plate  culture  there  is  a 
greater  development  of  perithecia  along  the  line  of  contact  than  in 
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other  parta  of  the  colonies  (Fl.  XV) ;  but  m  no  case  have  pehthecia 
been  produced  under  such  conditions  when  the  conidia  belonged  to  a 
race  of  the  fungus  which  did  not  produce  perithecia  in  the  separate 
colonies.  Edgerton's  (32)  experimenta  along  this  line  already 
referred  to  are  not  conclusive.  That  no  such  union  of  different 
strains  is  necessary  or  essential  for  the  production  of  perithecia  aeemB 
certain  from  the  fact  that  perithecia  develop  in  abundance  in  a  odony 
derived  from  a  ain^e  conidium  or  ascoepore  of  a  perithecial  race. 
Until  it  has  been  demonstrated  that  the  increase  of  perithecia  at  the 
point  of  contact  between  two  colonies  is  due  to  nuclear  fuaiona 
between  the  two  growths  it  seems  preferable  to  attribute  the  pheno- 
menon to  some  simpler  cause  such  as  the  greater  exhaustion  of  the 
nutriment  at  the  point  or  some  other  alight  stimulus.  For  the  present 
we  must  admit  our  utter  ignorance  of  the  determining  factor  or 
factors  concerned  in  the  production  of  ascogenous  fructifications  in 
Glomerella.  Certain  previously  supposed  factors,  however,  such  as 
have  already  been  dLcuased  here,  have  in  most  cases  been  suffi- 
ciently tested  to  justify  their  elimination.  Thia  helps  to  simplify 
the  problem  somewhat  and  suggests  research  in  other  directions 
whicJi  may  possibly  prove  more  profitable. 

INOOmL&.TION  EZFBSnCBNTS. 

Inoculation  experiments  with  Glomerella,  either  in  the  field  or 
greenhouse,  are  not  always  conclusive.  Under  proper  conditions  and 
with  plants  known  to  be  free  from  dormant  infections,  inoculations, 
by  surface  application  of  spores,  under  optimum  conditions  of  tem- 
perature and  moisture,  should  give  the  most  trustworthy  results. 
To  be  certain,  however,  that  a  plant  is  free  from  dormant  infection,  it 
must  be  grown  from  seed  under  conditions  which  would  preclude  the 
possibility  of  infection  from  any  source  except  the  inoculation. 

Most  of  the  inoculation  experiments  of  the  writers  have,  however, 
been  made  with  fruits  or  plants  growing  under  ordinary  laboratory  or 
greenhouse  conditions.  As  it  is  a  practical  impossibility  to  detenoine 
whether  any  particular  plant  or  part  of  a  plant  is  entirely  free  from 
infection,  tmder  such  conditions,  the  results  obtained  can  not  always 
be  r^arded  aa  conclusjve.  In  most  of  the  experimenta  described  here, 
inoculations  were  made  by  insertion  of  conidia  or  ascospores  of  Glome- 
rella in  the  tissue  of  the  host.  Such  experiments  with  immature 
fruits  when  made  under  proper  conditions  and  with  sufficient  checks 
are  believed  to  give  evidence  of  some  value  in  determining  the  host 
relationships  of  the  organisms.  In  the  case  of  perfectly  mature  fruits 
ihe  significance  may  not  be  so  great. 

Since  it  has  been  found  that  different  races  or  strains  of  Glomerella 
vary  exceedingly  in  virility  and  also  that  different  host  plants  and 
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varieties  of  the  same  host  shov  gieat  differences  in  susceptibility  to 
any  paiticular  race  of  the  fungus,  it  is  dear  that  success  or  failure  of 
inoculation  experiments  may  depend,  in  many  cases,  on  some  of  these 
factors.  Further  discussion  of  this  subject  will  be  found  under  the 
heading  "Parasitism  of  Glomerella."  Propra*  conditions  of  tempera- 
ture and  moisture  are  also  necessary  for  successful  infection  either  by 
surface  application  or  puncture.  Negative  results  from  inoculation 
experiments  with  spores  applied  to  the  uninjured  surface  of  a  host 
can  not  be  regarded  in  all  cases  as  sufficient  evidence  that  the  plant  is 
not  susceptible  to  the  disease,  as  the  infection  may  really  occur  but 
not  devekip  further  at  the  time  for  lack  of  prosier  temperature, 
moisture,  or  host  conditions. 

In  the  inoculation  experiments  in  vhich  fruit  was  used,  it  was,  in 
most  cases,  nearly  or  quite  mature.  The  specimens  were  always 
thoroughly  washed  with  corromve  sublimate,  1  to  500,  to  destroy  any 
^ores  which  might  be  present  on  the  surface,  lliey  were  then  rinsed 
with  distilled,  or  sterile,  water,  and  placed  in  a  sterile  chamber.  A 
small  beaker  of  water  was  also  placed  in  the  chamber  to  afford  a  alight 
amount  of  moisture.  Unless  otherwise  stated,  the  fruit  inoculations 
were  always  made  on  picked  fruit  with  a  st«ilized  needle,  conidia  or 
asco^Ktres  being  inserted  in  a  small  puncture  throu^  the  skin. 
CSiecks  were  used  which  remained  free  from  rot  in  all  cases  except 
where  some  special  statement  is  made  to  the  contraiy. 

APPLE  TO  APPLE. 

Various  inoculations  of  apples  were  made  at  different  times  by  the 
writers,  conidia  of  Glomerella  from  different  races  or  strains  being 
used,  in  order  to  compare  the  rapidity  of  their  development  and  the 
effect  upon  the  host.  In  all  the  cases  in  which  the  inoculations  were 
made  by  punctures,  infection  occurred  and  decay  followed.  The 
fruit  had  the  usual  appearance  of  bitter-rot,  and  acOTVuU  were  usually 
produced.  The  spots  developed  to  about  1  centimeter  in  diameter  in 
a  week.  In  some  cases  development  was  slower  than  when  inocula- 
tions were  made  with  conidia  from  other  host  plants. 

In  three  series  of  experiments  conidia  were  applied  to  the  unbroken 
skin  of  neuly  mature  apples.  In  none  of  these  cases  did  any  rot  fol- 
low, although  the  fruit  was  kept  in  a  moist  diamber  for  a  long  period. 

Sound  apples  were  inoculated  by  puncture,  using  conidia  from  a 
mngle  spore  culture  of  the  chromogenic  form  of  the  apple  Glomerella, 
which  has  already  been  described  on  page  39.  Eot  developed  about 
each  puncture  with  about  the  same  rapidity  as  in  other  cases  and 
acemili  were  produced  in  about  three  weeks. 

Ginton  (19)  reports  successful  inoculations  of  green  fruit  on  trees 
by  inserting  conidia  in  punctures,  as  indicated  in  Table  IV.    He  also 
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reports  in  the  same  place  successful  inoculations  with  ascospores 
inserted  in  punctures,  and  he  succeeded  in  infecting  green  fruit  picked 
from  the  trees  by  placing  conidia  in  drops  of  water  on  the  unpunc- 
tured  skin.  In  two  experiments,  however,  no  infection  followed 
Bprajing  the  spores  on  the  surface  of  green  fruit.  In  one  experiment 
ha  reports  auccesaful  infection  b;  applying  aacosporea  to  the  tmbroken 
surface  in  a  drop  of  water. 

Von  Scbrenk  and  Spaulding  (70)  report  the  successful  inoculation  of 
apple  limbs  by  the  introduction  of  ascospores  in  slits  in  the  baric. 
They  also  report  successful  infections  on  healthy  fruit  with  spores 
inserted  in  punctures  and  one  successful  experiment  in  infecting  picked 
fruit  in  a  moist  chamber  by  spores  applied  to  the  unbroken  skin. 
Scott  (73)  also  has  made  successful  inoculations  of  apples  with  conidia 
without  puncture. 

It  will  be  noted  that  very  few  cases  have  been  reported  of  succ^aful 
infection  of  apples  without  puncture,  and  much  more  information  is 
needed  in  rogard  to  the  exact  time  and  method  by  which  infection  of 
the  apple  takes  place.  The  occurrence  of  conidia-producing  cankers 
on  branches  ia  too  rare  in  most  cases,  in  the  East  at  least,  to  account 
for  the  great  prevalence  and  immense  number  of  the  infections  which 
are  found  during  favorable  seasons. 

APPLE  TO  BEAN. 

Habted  (40)  reports  successful  inoculation  of  bean  pods  from 
apple  by  the  introduction  of  a  portion  of  the  decayed  tissue  or  spores. 
'Hkis  is  the  only  successful  inoculation  of  beans  witji  the  apple  anthrac- 
nose  that  has  been  reported,  and  in  view  of  the  failure  of  other  inves- 
tigators to  secure  the  same  results  it  does  not  seem  advisable  without 
verification  to  give  it  much  weight  in  determining  the  specific  rela- 
tionship between  the  two  forms  occurring  on  these  hosts. 

APPLE    TO    QHAPE. 

On  October  14  eight  berries  of  mature  Niagara  grapes  were  inocu- 
lated by  puncture  with  conidia  from  apples.  Eight  others  were 
inoculated  by  puncture  with  conidia  from  a  culture.  At  the  end  of 
two  weeks  the  first  eight  all  showed  rot  and  acervuli  had  formed  on 
five  berries.  At  the  end  of  the  same  period  the  other  lot  all  showed 
rot,  but  only  two  bore  acervuli. 

APPLE  TO  PUMPKIN. 

One  mature  pumpkin  was  inoculated  by  puncture  with  conidia  of 
Glomerella  from  an  apple.  No  definite  result  was  obtained,  as  the 
pumpkin  soon  decayed  from  other  causes. 
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AVOCADO  TO  APPLE. 

On  December  17  three  apples  were  inoculated  by  puncture,  usiug 
conldia  from  a  fruit  of  avocaiio.  At  the  end  of  the  week  all  showed 
decayed  spots  1  inch  in  diameter  at  the  point  of  inoculation  with 
acervuli  present  in  two  cases.  The  other  spot  was  smaller  with  no 
acemili  present  at  first,  but  many  developed  a  httle  later. 

ATOOADO  TO  BEAN. 

On  June  4  tax  young  pods  of  wax  bean  were  inoculated  with  cooidia. 
No  signs  of  infection  ever  appeared. 

ATOCADO  TO  CABBAGE. 

On  November  8  young  cabbage  plants,  bearing  8  to  10  leaves,  were 
inoculated  with  conidia  from  a  pure  culture.  Inoculations  were 
made  by  puncture  and  by  surface  apphcation.  No  signs  of  infection 
ever  appeared  on  the  inoculated  leaves. 

AVOCADO  TO  COTTON. 

On  April  1  three  open  cotton  flowers  were  inoculated  by  applying 
conidia  in  a  drop  of  sterile  water  to  the  stigma  of  the  flower.  The 
flowers  were  then  covered  with  paper  bags.  No  signs  of  infection  bad 
appeared  at  the  end  of  two  weeks,  and  no  conidia  developed  on  the 
bolls  when  removed  and  placed  in  moist  chamber. 

On  November  8  bolls  one-half  grown  were  inoculated  with  conidia 
from  a  pure  culture.  Fart  of  the  inoculations  were  made  on  the 
surface,  the  others  by  puncture.  No  signs  of  infection  appeared 
at  the  end  of  a  month. 

AVOCADO   TO    BUBBEB   PLANT. 

Leaves  were  inoculated  with  conidia  from  pure  culture,  some 
appUed  to  the  surface  and  some  by  punctures.  No  signs  of  infection 
followed  in  either  case. 

AVOCADO  TO  TEA. 

On  November  8  young  leaves  were  inoculated  by  both  surface  and 
puncture  methods  with  conidia  from  a  pure  culture.  No  signs  of 
infection  appeared  at  the  end  of  a  month. 

BBAK  TO  APPLE. 

On  September  30  four  apples  were  inoculated  by  pimcture  with 
conidia  horn  a  bean  pod.  No  signs  of  infection  had  appeared  at  the 
end  of  a  month. 
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On  July  25  seven  apples  were  inoculated  by  puncture  with  comdia 
trom  a  green  bean  pod.  These  fruits  decayed  after  a  month  but  no 
acervuli  formed.  Cultures  made  from,  the  decayed  spots  produced 
only  a  sterile  mycelium  somewhat  resembling  that  of  Gfloeosporvum 
lindemuihianum.  FoaitiTe  identification  was  impossible  without 
spore  formation. 

On  October  4  twelve  Willow  Twig  apples  were  inoculated  by  punc- 
ture with  conidia  from  a  bean  pod.    No  signs  of  infection  followed. 

On  October  6  four  Willow  Twig  apples  were  inoculated  on  the 
surface  with  conidia  from  a  bean  pod.  At  the  end  of  a  month  no 
signs  of  infection  had  appeared.  Ilie  same  experiment  was  repeated 
November  2  with  the  same  result. 

On  October  6  four  apples  were  inoculated  by  pimctures  with  conidia 
from  a  bean  pod.  No  signs  of  infection  had  appeared  at  the  end  of  a 
month. 

In  December  three  Willow  Twig  apples  were  inoculated  by  punc- 
ture with  conidia  from  a  beau  pod.  No  signs  of  decay  occurred  at  the 
end  of  a  month. 

Later,  three  other  mature  apples  were  inoculated  by  puncture  with 
conidia  from  culture.  No  decay  followed  and  no  acervuli  developed. 
Twenty-nine  other  apples  were  inoculated  by  puncture  with  comdia 
of  the  bean  OlomereUa  at  different  times  during  the  season.  In  no 
case  did  decay  or  development  of  acervuli  follow.  In  eight  other 
cases  also  where  comdia  were  applied  to  the  surface  of  apples  no 
infection  occurred.  These  experiments  seem  to  indicate  that  the 
Glomerella  on  the  bean  is  phyaiolo^cally  different  from  that  on  the 
apple. 

BEAN   TO  BEAN. 

On  June  4  six  young  pods  of  wax  beans  2  inches  long  were  inocu- 
lated by  applying  conidia  from  a  bean  pod  to  the  surface.  The  plants 
were  covered  with  a  bell  jar.  No  signs  of  infection  ever  appeared  on 
these  pods. 

On  June  5  the  same  experiment  was  repeated  with  the  same  result. 
The  reason  for  the  failure  of  these  inoculations  is  not  clear. 

BEAN  TO   OOTTON. 

On  July  16  four  young  bolls  were  inoculated  by  puncture  with 
conidia  from  a  beim  pod.  Small,  dark,  sunken  areas  developed  about 
the  point  of  inoculation  in  all,  the  same  as  with  inoculations  from 
cotton  to  cotton  made  at  the  same  time.  No  acervuli  appeared  except 
on  one  of  the  bolls  after  removal  to  a  moist  chamber.  These  acervuh 
may  not  have  arisen  from  the  ori^al  inoculation  from  the  bean. 
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BEAN  TO  PUMPKIN. 

A  mature  pumpkin  was  inoculated  by  puncture  with  conidia  from 
a  culture  from  bean.    No  signs  of  infection  followed. 

BKAN  TO  HUBB&KD  SQUASH. 

A  mature  squash  was  inoculated  by  puncture  with  conidia  from  a 
culture  of  the  bean  Glomerella.  No  decay  followed  and  no  acerruh 
fonned. 

BEAN  TO  TOIUTO. 

Four  green  tomato  fruits  were  inoculated  by  puncture  with  conidia 
from  wax  beans.    No  decay  followed  and  no  acervuli  formed. 

BEAN  TO   WATEBHELON. 

A  nearly  mature  watermelon  was  inoculated  by  puncture  with 
comdis  from  a  bean  culture.    No  ^gns  of  infection  followed. 

It  will  be  observed  that  no  successful  inoculations  from  bean  to 
cucurbits  were  made.  These  results  agree  with  those  of  Edgerton 
(30)  but  not  with  those  of  Halsted  (39). 

CAlfXLLU  TO  BEAN. 

On  June  4  five  young  pods  of  bean  grown  in  the  greenhouse  were 
inoculated  by  surface  appUcation  of  conidia  in  sterile  water.  No 
agas  of  infection  followed. 

On  June  5  the  same  experiment  was  repeated  with  six  pods,  but 
without  success. 

OABTOTA  TO  OOTTOH. 

On  April  1  stigmas  of  throe  cotton  flowers  were  inoculated  by  apply- 
ing conidia  Ul  sterile  water  to  the  surface.  The  young  bolls  soon 
dropped,  but  when  placed  In  moist  chamber  no  conidia  developed. 

OHKRDIOTA  TO  APPLE. 

On  October  2  three  apples  were  inoculated  by  puncture  with 
conidia  from  a  culture.  Decay  followed  about  the  points  of  inocula- 
tion in  one  week  and  acervuU  were  produced. 

OHBBIHOTA    TO    GRAPE. 

On  October  4  ^ght  mature  beniee  were  inoculated  by  pimcture 
with  conidia  from  a  culture.  At  the  end  of  two  weeks  all  the  graces 
were  decayed  and  seven  showed  acervuli. 
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OINIfAMON  TO  COTTON. 

On  April  1  three  flowers  were  inoculated  by  the  application  of 
conidia  in  sterile  water  to  the  stigmas.  No  signs  of  infection  fol- 
lowed, but  the  young  bolls  soon  fell  off.  These  bolls  were  kept  in 
moist  chamber  for  several  weeks,  but  no  conidia  or  acervuli  developed. 

COTTON  TO  APPLE. 

Mature  fruit  was  inoculated  by  puncture  with  conidia  from  a  pure 
culture  of  the  cotton  fungus.  A  slight  decay  appeared  in  two  weeks 
fmd  a  few  acervuli  with  setee  bearing  spores  were  found.  At  the  end 
of  a  month  the  decayed  spots  had  become  laiger  and  colored  sporo- 
phores  were  also  found  mixed  with  the  setts. 

On  October  6  four  apples  were  inoculated  by  applying  conidia 
from  cotton  cultures  to  the  surface.  At  the  end  of  three  weeks  there 
was  no  sign  of  infection  or  decay. 

On  July  25  four  apples  were  inoculated  by  puncture  with  conidia 
from  a  cotton  boll.  A  slight  decay  appeared  on  two  at  the  end  of  a 
month.  At  the  end  of  one  and  one-half  months  the  spots  were 
three-fourths  of  an  inch  in  diameter.  Cultiu«s  made  from  the  pulp 
from  these  spots  produced  acervtili  and  conidia  with  setts,  also  brown 
septate  conidia,  such  as  are  mentioned  by  Clinton  (19).  Two  apples 
inoculated  later  in  the  same  way  produced  practically  the  same  result. 
The  development  of  rot  was  very  slow. 

On  October  6  four  apples  were  inoculated  by  puncture  using  conidia 
from  cultures  made  from  the  apple  which  was  originally  inoculated 
from  cotton.  Three  of  these  apples  showed  small  rotten  spots  at  the 
end  of  S  days.  At  the  end  of  20  days  all  showed  rot  and  two  produced 
acervuli.  No  t3rpical  sette  were  found,  but  some  brownish  sporo- 
phores  occurred  which  were  rather  intermediate  in  form  between 
sporophores  and  setee.  This  second  generation  of  the  cotton  fungus 
on  the  apple  developed  much  more  rapidly  than  the  first  generation 
and  indicated  the  possibility  of  its  soon  developing  fully  aa  fast  as  the 
form  from  the  apple.  This  experiment  and  similar  ones  with  other 
hosts  appear  to  indicate  that  these  oiganisms  under  certain  condi- 
tions may  rather  quickly  adapt  themselves  to  different  hosts  though 
retaining  their  specific  morphological  characters.  These  results 
also  suggest  the  possibility  of  the  apple  acting  as  a  bridging  host  in 
some  instances.  This  is  in  accord  with  the  work  of  Salmon  (6S>  on 
mildews  and  with  that  of  Ward  (94)  on  rusts. 

COTTON  TO  BKAH. 

On  June  4  six  young  pods  from  a  greenhouse  plant  were  inoculated 
by  applying  conidia  in  sterile  water  from  a  cotton  boll  to  the  surface. 
No  signs  of  infection  ever  appeared.  ^-~  i 
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COTTON  TO   COTTON. 

On  March  19  five  florrora  were  inoculated  bj  applying  conidia  in 
sterile  water  from  a  cotton  boll  to  the  Btigmas.  All  the  bolls  soon 
turned  black  and  nearly  all  dropped  off.  One  boU  that  remained  on 
the  plant  about  two  Weeks  before  it  died  became  half  covered  with 
acervuli. 

On  June  24  six  young  bolls  were  inoculated  by  puncture  with 
conidia  from  a  cotton  boll.  In  about  two  weeks  small,  dark,  stmken 
spots  had  formed  on  all  and  four  showed  acervidi. 

COTTON    To    PUMPKIN. 

On  November  2  a  pumpkin  was  inoculated  by  puncture  with  conidia 
from  a  pure  culture  of  the  cotton  fungus.  No  signs  of  infection  evw 
appeared. 

COTTON  TO  HTTBBARD  SQUASH. 

A  squash  was  inoculated  by  puncture  with  conidia  from  a  pure 
culture.    No  signs  of  infection  ever  appeared. 

COTTON    TO    WATEBUELON. 

On  November  2  a  watermelon  was  inoculated  by  puncture  with 
conidia  from  a  pure  culture  from  cotton.  No  rot  followed,  but  a 
slight  development  of  hyphiB  and  a  few  acervuli  formed  at  the  punc- 
ture. Spore-bearing  setce  were  present  in  these  acervuli,  as  is  usually 
the  case  with  Olomerd^  ffoasypii. 

ORANBBBBT    TO    AFFLB. 

On  April  27  six  sound  apples  were  inoculated  by  puncture  with 
conidia  from  a  pure  culture.  No  rot  or  acervuli  had  developed  at  the 
end  of  a  month.  Later  inoculations  produced  a  sli^t  decay  in  one 
instance  and  a  few  acervuli  formed. 

CBAHBERBT  TO  SWEET  PEA. 

On  Apiil  6  stems  and  young  leaves  of  young  plants  in  the  greenr 
house  were  inoculated  with  ascospores  in  sterile  water  applied  to  the 
surface.    No  signs  of  infection  ever  appeared. 

CUBCDUOO  TO  COTTON. 

On  April  2  three  flowers  in  greenhouse  were  inoculated  by  implying 
conidia  in  sterile  water  to  the  stigmas.  No  signs  of  infection  appeared, 
but  the  young  bolls  dropped  off.  They  were  placed  in  a  moist  cham- 
ber, but  no  acervuli  developed. 
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•  DEWBERBY  TO  APPLE. 

On  October  2  three  apples  were  inoculated  by  puncture  with  conidia 
from  a  culture  from  dewbeny.  At  the  end  of  a  month  only  one  apple 
showed  a  decayed  spot,  1 .75  inches  in  diameter.  Small  decayed  spota 
occurred  on  the  otiier  two  apples  at  points  of  inoculation  26  days 
later. 

On  October  12  four  Willow  Twig  apples  were  inoculated  by  punc- 
ture with  conidia  from  a  culture.  At  the  end  of  three  weeks  onfy 
one  fruit  showed  development  of  rot,  about  1.75  inches  in  diam^^er. 

On  October  26  three  apples  were  inoculated  by  puncture  with 
conidia  from  culture  from  the  apple  previously  inoculated  from  dew- 
berry. Only  a  slight  decay  occurred  about  tiie  point  of  inoculation 
after  several  weeks  and  no  acervuli  foimed.  CultnreB  made  from 
these  decayed  spots  produced  acervuli. 

DEWBEBBT  TO  APPLE  TO  AOAB  TO  APFLB. 

On  December  7  three  apples  were  inoculated  by  puncture  with 
conidia  from  an  agar  culture  made  from  the  fiist  apples  inoculated 
from  the  dewberry.  Infection  followed  in  all  cases.  Decayed 
spots  0.5  to  0.75  inch  in  diameter  developed  m  six  days,  but  no 
acervuli  were  produced. 

DEWBEBKT  TO  APPLE  TO  APPLE  TO  AOAB  TO  APPLE. 

On  Janu  ary  3  three  apples  were  inoculated  by  puncture  with  conidia 
from  a  pure  culture  made  from  the  second  generation  of  the  dewberry 
fungus  on  apples.  Infection  followed  in  all  cases.  The  decayed  spots 
developed  more  rapidly  than  in  the  previous  generation  and  abundant 
acervuli  were  formed. 

On  January  10  three  apples  woto  inoculated  by  puncture  with 
conidia  from  a  culture  from  the  second  generation  grown  on  apple. 
Infection  followed  in  all  cases.  Decayed  spots  an  inch  in  diameter 
developed  in  10  days  and  numerous  acervuli  appeared.  These  experi- 
ments seem  to  indicate  that  the  dewberry  form  of  Glomerella  becomes 
quickly  adapted  to  growth  on  apples,  developing  in  the  third  genera- 
tion about  as  rf4)idly  as  the  fungus  taken  directly  from  apples  and 
producing  typical  rot  and  acervuli. 

DEWBEBBT   TO   OBAPE. 

On  October  16  eight  berries  were  inoculated  by  puBctiu*  with 
conidia  from  a  culture  from  the  same  strain  of  the  dewberry  Gloeo- 
Bporium  used  in  the  inoculations  with  apples.  At  the  end  of  two  weds 
some  rot  was  found,  but  no  acervuli  were  ever  produced. 
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no  TO  APPLE. 

On  September  14  four  apples  inoculated  by  puncture  vith  couidia 
from  a  pure  culture  from  the  fig  produced  decay  of  the  usual  appear- 
ance of  bitter  rot,  and  acervuli  were  formed. 

On  October  2  tbree  applee  were  inoculated  by  puncture  with 
conidia  from  a  pure  culture  from  the  fig.  Infection  followed  in  all 
cases  and  decay  developed  as  n4>idly  as  in  inoculations  made  directly 
from  apple  to  apple  and  typical  acervuli  also  developed  as  shown 
in  Plate  XVI,  figmw  7. 


iSght  nearly  mature  figs  were  inoculated,  four  by  puncture  with 
ccoiidia  from  cultures  and  four  by  application  of  the  same  to  the 
unbroken  surface  of  the  fruit.  Rot  developed  in  all  cases  and 
acervuli  formed.  There  is  some  doubt  about  this  expedient, 
however,  on  account  of  the  fact  that  three  out  of  the  seven  checks 
used  also  developed  rot.  i 

FIG  TO   GEAPE. 

Eight  mature  berries  were  inoculated  by  puncture  with  conidia 
from  a  pure  culture  from  t^  fig.  Most  of  the.  berries  were  rotten 
at  the  end  of  three  weeks  and  three  showed  acervuli. 

FIODS  LONGIFOLIA  TO   BUBBEE  PLANT. 

The  under  side  of  a  young  leaf  attached  to  a  plant  was  inoculated 
by  placing  conidia  from  a  pure  cultiuv  in  stenle  water  on  the  uoin- 
jureid  surface  and  covering  the  spot  with  a  ^Yan  Tiegham  cell.  At 
the  end  of  24  days  there  was  no  sign  of  infection.  The  leaf  was  then 
removed  from  the  plant  and  placed  in  a  moist  chamber.  Acervuli 
developed  on  the  inoculated  spot  after  two  weeks  but  not  on  the 
check  spot  covered  in  the  same  way. 

GOOSEBEBST  TO   APPLE. 

On  December  7  three  applee  were  inoculated  by  puncture  using 
hyphsB  and  probably  ascosporea  from  a  pure  culture  containing 
masses  of  mature  perithecia.  On  December  15  two  of  the  apples 
showed  rotten  spots  1  cm.  in  diameter  at  the  points  of  inoculation 
and  the  third  a  discoloration  of  the  skin.  By  Januaiy  7  the  first 
two  apples  were  half  rotten  and  the  third  about  ono-third  decayed, 
and  two  of  them  produced  acemili.  CultiAw  made  from  these 
apples  produced  both  acervuli  and  perithecia  of  the  fungus,  the 
perithecia  predominating. 
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COUFB  TO  APPLE, 

In  four  different  experiioents  in  which  apples  were  inoculated  by 
puncture  with  conidia  from  cultures  from  grapes  or  direct  froih  the 
host  typical  bitter-rot  followed  and  acerruli  developed. 

On  Augifflt  19  eight  Smokehouse  apples  were  inoculated  with 
conidia  ^m  rotten  grapes  from  another  source.  This  strain  of  the 
fungus  appeared  to  be  weak  or  not  adapted  to  development  on  apples. 
Rot  developed  on  only  two  of  the  inoculated  fruits.  The  spots 
were  small  and  increased  very  slowly  and  no  acervuli  were  produced. 
Cultures  were  made  from  these  spots. 

OKAPE  TO  APPLE  TO  AGAR  TO  APPLE. 

On  August  24  six  Smokehouse  apples  were  inoculated  by  pimoture 
with  conidia  from  the  culture  made  from  apples  inoculated  from 
grape  >«s  mentioned  above.  Decay  developed  vety  slowly  about 
the  point  of  inoculation  but  a  little  faster  than  in  generation  1. 
Finally  some  acervuli  were  produced  on  all  but  one  of  the  apples. 

On  September  18  the  above  experiment  was  repeated  with  six 
Smokehouse  apples.  The  development  of  rot  this  time  was  some- 
what faster  than  before  and  acervuli  developed  on  all. 

GBAPE  TO  AGAR  TO  APPLE  TO  AOAB  TO  APPLE  TO  APPLE. 

Four  apples  were  inoculated  by  puncture  with  conidia  from  an 
apple  inoculated  with  the  third  generation  of  the  fungus  from  the 
grape.  Bot  developed  about  as  rapidly  at  the  point  of  inoculation 
on  these  fruits  as  is  usual  in  transfers  directly  from  apple  to  apple 
and  at  the  end  of  8  days  acervuli  were  found. 

ORAFB  TO  AGAB  TO  APPLE  TO  ORAPE. 

OnSeptember  23  twelve  ripe  berries  were  inoculated  by  pimcture  with 
conidia  from  an  apple.  Only  four  developed  the  usual  rot  followed 
by  acervuli.    The  others  softened  somewhat  but  no  acervuli  formed. 

OaAPB  TO  AGAB  TO  GBAPE. 

On  September  23  tyelve  ripe  berries  were  inoculated  by  puncture 
with  conidia  from  a  culture  from  a  grape.  At  the  end  of  two  weeks 
five  were  rotten  and  acervuli  had  formed.  Seven  of  these  even- 
tually decayed  and  showed  acervuli. 

OBAFB  TO  AGAB  TO  APPLE  TO  TOMATO. 

On  September  29  four  green  tomatoes  were  inoculated  by  puno- 
ture  with  conidia  from  a  culture  from  a  grape.  Slight  decay  followed 
in  only  one  case,  but  perhaps  not  from  the  inoculation.  No  aoraruli 
were  ever  produced. 
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OEAPB  TO  FtniFKIK. 


A  pumpkin  was  inoculated  by  puncture  with  conidia  from  a  cul- 
ture from  a  grape.     Rot  developed  rapidly  and  acervuli  formed. 


OBAFB  TO  HUBBAKD  SQUASH. 


A  nearly  mature  squash  was  inoculated  by  puncture  with  conidia 
from  a  culture  from  a  grape.  Rot  developed  rerj  slowly  at  one 
point  of  inoculation  only.  A  few  acervuti  were  found  at  the  end 
of  a  month. 


OBAPB  TO   WATBBHELON. 

A  nearly  mature  watermelon  was  inoculated  with  conidia  by 
puncture  from  a  culture  from  a  grape.  Rot  developed  rapidly  at 
the  point  of  inoculation  and  numerous  i^cervuli  fonned. 

QUAVA  TO  APPLE. 

Two  apples  were  inoculated  by  puncture  with  conidia  from  a 
culture  from  leaves  of  guava.  Rot  developed  at  the  points  of 
inoculation  about  as  rapidly  as  in  the  case  of  transfers  from  apple 
to  apple.  Acervuli  wer«  present  at  the  end  of  a  week.  No  sets 
were  foimd. 

GUAVA  TO   BEAN. 

Six  young  pods  of  a  wax  bean  from  the  greenhouse  were  inocu- 
lated by  surface  application  of  conidia  from  guava.  No  signs  of 
infection  ever  followed. 

GUAVA  TO  COTTON. 

Three  flowers  of  a  cotton  plant  from  the  greenhouse  were  inocu- 
lated by  applying  conidia  from  guava  to  the  surface  of  the  pistil. 
No  signs  of  infection  were  found  at  the  end  of  two  weeks,  but  two 
of  the  small  bolls  which  developed  from  the  inoculated  flowers 
developed  acervuli  with  setfe  when  placed  in  a  moist  chamber. 

GUAVA  TO  PUMPKIN. 

A  pumpkin  was  inoculated  by  puncture  with  conidia  from  a 
culture  from  guava  leaves.  Rot  developed  rapidly  and  acervuli 
were  produced  in  abundance. 

QUAVA  TO  HUBBABD  SQUASH. 

A  squash  was  inoculated  by  puncture  with  conidia  from  a  culture 
from  guava  leaves.    No  rot  appeared  and  no  acervuli  developed. 
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OUATA  TO  WATEBIOLON. 

A  nearly  mature  watermelon  waa  inoculated  by  pmtcture  with 
conidia  from  a  culture  from  guava  leaves.  Hot  developed  rather 
rapidly.    Numerous  acerruli  were  produced ,  as  shown  in  Plate  XVm. 

LEMON  TO  APPLE. 

On  September  14  four  Willow  Twig  apples  were  inoculated  by 

punctiure  with  conidia  from  a  culture  from  a  lemon.    Rot  of  the  usual 

.  appearance  developed  rapidly  in  all  cases  and  typical  acervuli  formed. 

On  October  2  three  apples  were  inoculated  by  puncture  with  conidia 
from  a  culture.  Rot  developed  in  all  cases.  The  spots  were  2  centi- 
meters in  diameter  at  the  end  of  a  week  and  acervuli  were  present. 

LEMON  TO  CABBAOB. 

On  December  17  leaves  of  a  young  cabbage  plant  in  the  greenhouse 
were  inoculated  by  puncture  with  conidia  from  a  lemon  leaf.  No 
signs  of  infection  ever  followed. 

LEMON  TO  COTTON, 

On  December  17  leaves  and  bolls  were  inoculated  by  puncture  with 
conidia  from  lemon  leaves.  No  signs  of  infection  were  found  at  the 
end  of  a  month. 

LEMON  TO  ORANBBHST. 

On  December  17  leaves  of  a  plant  from  the  greenhouse  were  inocu- 
lated by  puncture  with  conidia  from  a  lemon  leaf.  No  signs  of 
infection  were  ever  seen. 

LEMON  TO   GBAPE. 

On  October  14  eight  mature  berries  of  Niagara  grapes  were  inocu- 
lated by  puncture  with  conidia  from  a  culture.  At  the  end  of  two 
weeks  most  of  the  berries  were  rotten  and  three  bore  acervuli. 

LEMON  TO  ORANQE. 

On  December  17  orange  leaves  were  inoculated  by  puncture  with 
conidia  from  a  lemon  leaf.     No  signs  of  infection  ever  followed. 

LBHON  TO  BmBBB  PLANT. 

On  December  17  leaves  on  a  living  plant  were  inoculated  by  punc- 
ture with  conidia  from  a  lemon  le^.  No  signs  of  infection  ever 
followed. 
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LEMON  TO  TEA. 

On  December  17  leaves  of  a  liTiiig  plant  were  inooulated  by  punc- 
ture with  conidia  from  a  lemon  leaf.  No  signs  of  infection  were  found 
at  the  end  of  a  month. 

LOQUAT  TO   BEAN. 

On  June  4  six  young  pods  from  a  greenhouse  plant  were  inoculated 
by  immersion  in  sterile  water  containing  conidia.  No  signs  of  infec- 
tion ever  followed. 

KANDABIN  TO   BEAN. 

On  June  4  six  young  pods  from  a  greenhouse  plant  were  inoculated 
by  inmiersing  beans  in  sterile  water  containing  conidia.  No  signs  of 
infection  ever  appeared. 

IfANIlABIN  TO  COTTON. 

On  April  1  flowers  of  a  greenhouse  plant  were  inoculated  by  apply- 
ii^  conidia  to  the  stigmas.  No  signs  of  infection  followed,  but  the 
young  bolls  soon  dropped  off.  They  were  placed  in  a  moist  chamber, 
but  no  Qloeoeporium  developed. 

HARANTA   TO  COTTON. 

Stigmas  of  three  flowers  of  a  greenhouse  plant  were  inoculated  in  the 
same  manner  aa  above.  No  signs  of  infection  followed,  but  the  young 
bolla  dropped  off.  They  were  placed  in  a  moist  chamber,  but  no 
Oloeosporium  developed. 

ORANGE  TO   BEAN. 

On  June  5  six  young  poda  on  a  greenhouse  plant  were  inoculated  by 
inunersion  in  sterile  water  with  conidia.  No  signs  of  infection  ever 
appeared. 

ORANOE   TO    COTTON. 

On  April  1  three  flowers  were  inoculated  by  applyii^  conidia  to  the 
stigmas.  No  indications  of  infection  appeared,  but  the  young  bolls 
soon  dropped.  These  bolls  were  kept  in  a  moist  chamber,  but  no 
Oloeosporium  developed. 

On  June  24  five  young  boUs  were  inoculated  by  puncture  with 
conidia  from  this  host.  Two  developed  slight  decay  and  when 
removed  to  a  moist  chamber  acervuli  developed.  Six  others  inocu- 
lated in  the  same  way  a  little  later  showed  scarcely  any  signs  of  decay 
about  the  point  of  inoculation  but  developed  acervuli  when  removed 
to  a  mobt  chamber. 
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OaANOB  TO  BDBBBB  PLANT. 

On  February  4  two  leaves  of  a  small  plant  in  the  laboratory  were 
inoculated  by  making  a  slight  incision  across  the  midrib  near  the  tip 
and  immersing  the  leaves  in  sterile  watet  containing  conidia  from  a 
culture.  After  five  weeks  no  signs  of  infection  were  apparent.  The 
leaf  was  removed  from  the  plant,  its  surface  thoroughly  washed  with 
corrosive-sublimate  solution,  and  placed  in  a  moist  chamber.  Twelve 
days  afterwards,  the  leaf  showed  abundant  acervuU  extending  about 
3  inches  from  the  tip.  The  two  checks  treated  in  the  same  manner 
throughout  produced  no  Gloeosporium  when  kept  in  a  moist  chamber. 

OBANGE  TO  TEA. 

On  February  4  two  leaves  of  a  growing  plant  in  the  laboratory  were 
inoculated  by  making  a  slight  incision  in  the  midrib  and  immersing 
the  leaf  in  sterile  water  containing  conidia.  A  check  was  also  treated 
in  the  same  manner  but  not  inoculated.  The  inoculated  leaf  devel- 
oped immature  acervuli  on  a  small  dead  area  surrounding  the  punc- 
ture while  still  attached  to  the  plant.  The  check  leaf  was  removed 
and  placed  in  a  moist  chamber,  but  no  Gloeosporium  developed. 
Anottier  leaf,  however,  on  the  same  plant  vriiioh  appeared  healthy  was 
removed  and  placed  in  a  moist  chamber  and  this  developed  abundant 
acervuli,  which  indicates  that  it  is  practically  impossible  to  determine 
whether  or  not  a  leaf  or  any  portion  of  a  plant  already  contains  the 
fungus  in  a.  dormant  condition.  Results  of  experiments  of  this  kind 
are  thus  shown,  to  be  somewhat  uncertain. 

PBPPEBWOBT  TO  COTTON. 

Stigmas  of  two  cotton  flowers  from  the  greenhouse  were  inoculated 
by  the  application  of  conidia  in  sterile  water.  The  young  bolts  soon 
dropped  oS.  Thoy  were  kept  in  a  moist  chamber  but  no  Qloeospor- 
ium  developed. 

PHOBHIITH  TO   CABBAGE. 

Five  yoimg  plants  in  pots  in  the  laboratory  were  sprayed  with  dis- 
tilled water  containing  conidia  and  then  cov«^  with  a  bell  jar. 
Leaves  of  both  inoculated  plants  and  checks  soon  turned  yellow  and 
dropped  off.  All  these  leaves  were  placed  in  moist  chambers.  Acer- 
vuli of  Qloeosporium  appeared  on  the  inoculated  leaves  but  not  on  the 
check.  In  two  cases  acervtdi  were  produced  on  the  inoculated  leaves 
while  still  attached  to  the  plant. 
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PTTOAntNU  TO   BEAN. 

Six  young  pods  on  a  plant  in  the  greenhouse  were  inoculated  by 
immersion  in  sterile  water  containing  conidia.  No  signs  of  infection 
ever  appeared, 

PITOAIBNIA  TO   COTTON. 

Tli'e  stigmae  of  two  flowers  of  a  greenhouse  plant  were  inoculated 
with  conidia  in  sterile  water.  The  young  bolls  soon  dropped  off. 
These  were  placed  in  a  tnoiBt  chamber,  but  no  Qloeosporium  ever 
developed. 

FOHBLO  TO  APPLE. 

Three  apples  were  inoculated  by  puncture  with  conidia  from  a 
culture.  Infection  followed  in  all  cases.  Spots  2  centimeters  in 
diameter  developed  at  the  end  of  a  week  and  acervuli  formed. 

POMELO  TO  GBAPE. 

Eight  mature  berries  of  a  Niagara  grape  were  inoculated  by 
puncture  with  conidia  from  a  culture.  At  the  end  of  two  weelu 
the  berries  were  mostly  rotten,  and  acervuli  were  found  on  six 
of  them. 

POMELO  TO  POMELO. 

Two  sound  fruita  were  inoculated  by  applying  conidia  in  sterile 
water  to  the  uninjured  surface.  The  conidia  germinated,  and  a 
slight  development  of  mycdium  with  scattered  conidia  and  chlamy- 
dospores  appeared  on  the  surface  but  the  tissue  beneath  remained 
sound.  No  rot  developed.  In  another  case  the  same  experiment 
was  tried,  applying  the  spores  to  the  surface  which  had  been  injured 
by  red  spiders.  The  results  were  eicactly  the  same  as  in  the  case 
just  mentioned.    No  rot  developed. 

PRIVET  TO  BEAN. 

Six  young  pods  from  a  greenhouse  plant  were  inoculated  by 
imm^Bioa  in  sterile  water  containing  conidia.  No  signs  of  infection 
ever  appeared. 

RUBBEB  PLANT  TO  FIG. 

Four  figs  were  inoculated  by  puncture  with  conidia  from  a  l6af. 
Rot  developed  in  all  cases.  Four  other  fruits  were  inoculated  by 
application  of  conidia  in  sterile  water  to  the  uninjured  surface  of 
the  figa.  Rot  developed  but  did  not  appear  to  start  immediately 
at  the  point  of  application  of  the  spores  and  as  one  of  the  checks 
in  this  experiment  eAso  developed  rot  the  reaults  are  uncertain. 
Both  lots  of  figs  are  shown  in  Plate  XVII.  r"",,,,.,!,. 
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INOCTTLATXON  BXPXBI1EBIIT8  B7  OTHBB  IWB8TXOATOB8. 

la  order  to  compare  and  render  conTenient  and  acccBfflble  the 
complete  results  of  «3q>enment^  inoculations  vith  Glomerdla  and 
its  conidial  forms  up  to  the  present  time,  the  published  data  of 
other  inveatigators  have  been  arranged  in  tabular  form.  Where 
particular  facts  are  wanting  thejr  are  not  given  by  the  authors  cited. 

Tabli  IV.—IUtutU  of  iaoeaiiaion*  a*  nporttd  6y  other  iwttHigaUin. 
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PABAamm  of  aLOHMBauA. 

That  GlomerellB  is  an  active  parasite  in  certain  races  and  under 
certain  conditions  would  never  be  queetitmed  by  one  who  has  had 
an  opportunity  to  observe  a  severe  attack  of  bitter-rot  of  the  apple 
such  as  occurred  in  an  orchard.near  Vienna,  Va.,  in  1911.  Several 
trees  of  Willow  Twig  apples  well  cared  for  and  in  a  thrifty  condition 
and  bearing  a  good  crop  of  fruit  were  attacked  in  July  when  the  fruit 
was  about  half  grown.  Within  a  week  or  two  nearly  evei^  apple 
on  diese  trees  showed  bitter^rot  spots  which  developed  rspidljr  and 
soon  destroyed  the  crop.  This  result  was  apparently  due  to  a  com- 
bination of  favorable  factors,  the  presence  of  a  virulent  race  of  the 
fungus,  a  susceptible  variety  of  fruit  (other  varieties  immediately 
adjoining  showed  little  or  no  bitter-rot),  and  optimum  conditions 
of  temperature  and  moisture  for  infectdon  and  development. 

Many  races  of  Qtomerella  under  ordinary  conditions  appetu:  to  be 
rather  weak  parasites.  The  different  degrees  and  manifeatationB  tt 
parasitism  among  the  fungi  are  so  numerous  and  varied  that  it  is 
vei7  difficult  to  classify  them  satisfactorily  in  tluB  respect.  Die 
possession  of  dormuit  hibernating  hyphn  which  infest  the  seeds  of 
some  annual  plants,  aa  in  the  case  of  the  cotton  and  bean  anthracnoses, 
the  shoots  of  perennials,  as  in  orange,  and  the  leaves  of  evergreena, 
as  m  the  case  of  the  rubber  plant,  coffee,  tea,  citrus  fruits,  and  other 
subtropical  plants,  indicates  a  considerable  degree  of  specialisation 
'  which  would  appear  to  give  Olomerella  a  higher  rank  among  para- 
sites than  the  Fusarium  forms  of  Nectria  and  closely  related  organ- 
isms. On  the  other  hand,  its  ready  growth  on  artificial  culture  media, 
dead  oiganic  matter  and  matured  fruits  suggests  a  low  form  of  para- 
sitism. As  already  mentioned,  Appel  and  Wollenweber  (1)  have 
suggested  that  the  fact  that  an  organism  will  complete  its  life  histoiy 
on  artificial  culture  media  or  dead  oiganic  matter  is  an  indicaticm  that 
it  is  a  saprophyte.  As  has  already  been  pointed  out,  this  suggestion 
does  not  seem  to  accord  with  the  known  facts. 

The  majority  of  the  inoculation  experiments  which  have  been 
reported  were  performed  by  puncture  of  mature  or  nearly  mature 
fruits.  This  method  does  not  furnish  the  best  proof  of  the  ptu^tism 
of  the  organism.  It  is  quite  possible  that  the  fungus  would  grow 
and  develop  rot  under  such  conditions  but  still  might  not  under  naV 
ural  conditions  be  able  to  gain  entrance  through  the  unbroken  surface 
of  the  fruits. 

The  experiments  of  Edgerton  (28),  Rolfs  (66),  Barre  (7,8),  Hassel- 
bring  (45),  Bessey  (13)  and  others,  as  well  as  some  of  those  of  the 
present  writers,  have  shown  that  cross-inoculations  can  be  suocesB- 
fuUy  made  by  the  apphcation  of  spores  to  the  uninjured  stems,  leaves, 
and  flowers  of  living  plants.    Hasselbring  (45)  has  shown  a  way  in 
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which  the  appresaoria,  or  chlamydosporeB,  assist  the  fungus  in  gaining 
entrance  to  the  tissues  of  the  host.  In  the  majority  of  cases  the  most 
probable  explanation  of  the  dormant  infections  which  have  been 
shown  to  be  present  in  so  many  instances  ia  leaves  and  fruit  showing 
no  external  evidence  of  disease,  is  that  the  conidia  or  ascospores  ger* 
minate  whenever  they  come  in  contact  with  the  plant  surface  under 
favorable  conditions  of  temperature  and  moisture  and  produce 
appressoiiaj  which  are  able  to  endure  more  unfavorable  conditions 
than  the  spores  and  which  in  turn  send  a  germ  tube  through  the 
epidermis.  This  tube  apparently  penetrates  at  first  but  a  vety  short 
distance  and  does  little  harm  to  the  host  cells,  remaining  in  a  dormant 
or  inactive  condition  until  the  host  becomes  we^ened  or  injured  or 
the  organ  infected  dies  a  natural  death.  Bodies  resembling  appres- 
Boria  have  been  foimd  on  the  surface  of  normal  apple  leaves  upon 
which  the  fungus  developed  in  a  moist  chamber  and  they  are  some- 
times found  in  abundance  on  the  surface  of  lemons  and  other  citrus 
fruite.  It  is  difficult  positively  to  identify  these  bodies  on  a  leaf  sur- 
face and  trace  the  germ  tube  in  the  tissue,  and  the  writers  have  as 
yet  been  unable  to  devote  the  necessaiy  time  to  this  featiu%  of  the 
investigation  to  verify  conclusively  the  suggested  explanation  of  the 
facts  observed. 

Large  series  of  microtome  sections  of  presumably  infected  leaves, 
the  unused  portions  of  which  developed  the  fungus  when  placed  in  a 
moist  chamber,  have  been  studied,  but  the  presence  of  fungus  hyphae 
has  not  been  demonstrated  witn  certainty.  This  would  be  quite  nat- 
ural if  the  supposition  that  the  dormant  infection  is  restricted  to  a 
short  hypha  or  germ  tube  just  penetratii^  the  surface  is  correct. 
The  experiments  with  leaves  in  moist  chamber,  especially  deciduous 
leaves,  show  that  the  discoloration  of  the  tissue  and  the  development 
of  the  fungus  start  at  rather  definite  points  on  the  leaves  and  spread 
from  these  in  a  more  or  less  circular  manner,  as  shown  in  Plate  V. 
In  the  case  of  the  citrus  fruits  there  appears  to  be  quite  clear  evidence, 
from  the  work  of  Rolfs  (67),  Bessey  (12,  13),  as  well  as  from  that  of 
the  writers  with  leaves  and  shoots  in  moist  chambers  that  the  fungus 
in  some  cases  enters  the  stem  by  way  of  the  flowers  and  works  back 
through  the  tissue.  The  development  of  the  fungus  first  in  the  petiole 
and  along  the  midrib,  as  frequently  happens  in  the  case  of  orange 
and  rubber  plant  leaves  in  moist  chamber,  would  suggest  this  possi- 
bility, though  in  these  latter  cases  the  infection  may  have  been  local- 
ized on  the  petiole  or  midrib. 

These  oiganisms  generally  develop  most  rapidly  and  do  most  dam- 
age to  nearly  or  quite  mature  fruit  and  have  developed  special  meth- 
ods of  insuring  their  survival  and  distribution  from  season  toseason, 
not  only  by  means  of  appressoria  but  by  hibernating  hyph»  in  old 
fruits,  leaves,  and  branches  and  by  ascoaporee.  ^^ CahiqIc 
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DIFFEBENCEB   IN  TIBIUTT  OF  RAOES  FBOU  THE  SAME  HOST. 

From  the  experiments  of  the  writera  it  appears  clear  that  there  is 
considerable  variation  in  the  virility  of  different  races  or  struns 
of  Qlomerella  juat  as  there  is  in  their  morphological  characters.  As 
mentioned  in  the  records  of  inoculation  experiments,  conidia  from 
cultures  from  different  apples  when  inserted  in  the  fruit  showed 
considerable  difference  in  the  production  of  rot.  Some  of  these  races 
produced  rot  more  slowly  than  those  derived  from  other  hosts.  This 
fact  increases  the  difficulty  of  developing  a  resistant  variety  of  any 
host  as  a  means  of  coimteracting  disease,  as  has  been  attempted  with 
cotton  and  bean.  Bamis  (9)  at  first  reported  certain  varieties  of 
beans  as  entirely  resistant  to  the  anthracnose  fungus  with  which  he  was 
working.  Later  he  (10)  found  that  when  other  strains  of  the 
fungus  were  used  these  varieties  became  infected  with  the  disease. 
The  observations  of  Scott  (73)  that  the  Ben  Davia  apple  is  very 
severely  attacked  by  bittep-rot  in  Arkansas,  while  it  is  seldom  aeri- 
ouely  injured  by  the  disease  in  Virginia,  although  other  varieties  in  the 
same  locality  are  destroyed,  is  also  perhaps  to  be  accounted  for  by  the 
presence  of  strains  of  different  virility  in  the  two  r^ons.  A  variety 
or  race  of  a  host  may  be  veiy  resistant  to  a  certain  strain  of  a  fungus 
but  may  succumb  to  a  more  virile  strain  of  the  parasite  at  any  time. 
This  also  accords  with  the  results  of  animal  pathologists  as  reported 
by  Slack  (82)  and  others  in  the  case  of  pathogenic  bacteria.  We 
must  not  foil  to  recognize  that  the  parasite  is  apparently  capable  of  as 
great  variabihty  in  every  direction  as  the  host. 

HBTHODS   OF    PBBVKNTION    AND    CX)NTEOL. 

In  the  cases  in  which  these  diseases  are  known  to  be  transmitted 
Uu-ough  the  seed,  as  in  cotton  and  beans,  the  trouble  may  be  largely 
prevented  by  the  careful  selection  of  fungus-free  seed,  as  shown  by 
Baire  (7)  for  cotton  and  Whetzel  (95)  for  beans.  The  work  of 
X^ggaf  (27)  and  Barre  (7)  with  cotton,  Bairus  (9,  10)  with  beans, 
and  Bain  and  Essary  (4)  with  clover  seems  to  indicate  that  more 
or  less  resistant  varieties  may  be  obtained.  In  this  connection  it 
should  be  constantly  borne  in  mind,  as  already  stated,  that  the  fun- 
gous parasite  is  an  organism  evidently  subject  to  the  same  taws  and 
pOBseesee  the  same  or  possibly  greater  capacity  for  variation,  not 
only  in  form  but  in  virility,  as  its  host  plants.  This  has  been  demon- 
strated by  the  writers'  work,  as  indicated  elsewhere  in  this  paper,  and 
is  confirmed  by  the  experience  of  Bairus  (10)  and  others.  Sanitary 
measures  and  eradication  methods  will  prove  helpful.  Cutting  out 
and  destruction  of  cankers  where  they  occur,  the  destruction  or 
burying  through  cultivation  of  mummied  fruits  and  infested  leaves, 
"hould  be  practiced  wherever  practicable. 
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Spraying  is,  however,  the  most  important  general  method  of  pre- 
Tenting  disease  caused  by  Glomerella.  The  work  of  Scott  (73)  and 
others  with  the  hitter-rot  of  apples  has  ^own  that  the  proper  appli- 
cation of  Bordeaux  mixture  will  largely  protect  fruit  from  this  disease. 
Rolfs  (66)  has  shown  that  the  wither  tip  of  citrus  fruits,  due  to  CHom- 
ereUa,  can  also  he  controlled  by  sprayii^.  There  is  no  reason  to 
doubt  that  diseases  of  other  plants  caused  by  the  same  fungus  can  be 
largely  prevented  by  the  proper  use  of  Bordeaux  mixture.  In  deter^ 
mining  dates  for  spraying  it  is  important  to  first  discoTer  the  natural 
infection  periods  and  to  spray  the  plants  before  infection  occurs.  As 
has  ah-eady  been  indicated,  a  considerable  part  of  the  infection  is 
brought  about  by  the  ap^O'essoria  or  chlamydospores.  The  germ 
tube  from  on  appressorium  having  penetrated  the  epidermis  of  the 
host  is  apparently  beyond  the  reach  of  injury  by  a  fungicide;  and  this 
infection,  though  it  may  remain  dormant  more  or  less  indefinitely 
under  certain  conditions,  may  also  develop  and  cause  serious  injuiy 
imder  certain  other  conditions.  The  time  and  method  of  infection 
apparently  Taries  in  many  cases,  depending  upon  conditions  whidi 
favor  the  production,  dissemination,  and  germination  of  the  spores. 

BtnoCABT. 

(1)  Most  cultivated  fruits  and  many  other  economic  plants  axe 
attacked  and  seriously  injured  by  fungous  parasitee  of  the  genus 
Glomerella. 

(2)  These  fungi  pass  through  three  stages  ia  the  course  of  theor 
complete  development  and  produce  three  kinds  of  spores — conidia, 
ascospores,  and  chlamydospores  or  appressoria.  Until  recently  ^e 
two  principal  spore  forms,  conidia  and  ascospores,  have  been  described 
and  treated  as  distinct  organisms. 

(3)  The  conidial  stage  is  most  frequently  observed  and  described, 
and  is  usually  referred  to  one  or  the  other  of  tiie  form  genoti  Gloeospo- 
rium  and  Colletotrichum.  About  SOO  so-called  species  ot  eonidial 
forms  probably  belonging  to  Glomerella  are  recorded. 

(4)  The  genetic  connection  of  the  conidial  with  the  ascogenoos 
stage  was  first  definitely  proven  with  cultures  in  189S  by  Atkinson, 
working  with  OlomereOa  (Qheosporium)  cmgvlata  (Stonem.)  S.  and 
v.  S,  foimd  on  privet.  Since  that  date  the  life-history  forms,  races, 
and  species  of  the  organism  from  several  other  host  plants  has  been 
recorded  by  Clinton,  Stoneman,  Edgerton,  Sheldon,  Koorders,  and 
the  present  writers. 

(5)  The  life  histories  of  forms  from  36  different  host  [dants  have 
been  determined  and  recorded  here.  In  17  cases  they  were  produced 
in  pure  cultures  and  in  the  other  19  cases  they  developed  on  the  host 
either  in  a  mo^t  chamber  or  under  natural  conditions.  In  31  cases 
they  were  first  reported  by  the  writers,  -,  . 
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(fi)  Iq  most  of  the  forms  studied  neither  morphological  nor  phyrio- 
lo^cal  differences  sufficient  for  the  segregation  of  species  have  been 
found.  A3i  the  material  from  the  36  hosts  is  referred  to  three  species 
of  GhmereOa,  Q.  cingutata,  which  occurs  on  34  of  the  hosts,  Q.  gossypH 
on  one,  and  O.  lindermtihiaTium  on  one. 

(7)  OlomereBa  drtgulaia  is  exceedingly  variable  in  all  its  characters 
so  far  as  thej  have  been  studied.  The  cause  of  this  variability  ia  not 
yet  dear.  No  constant  or  definite  relation  has  been  established 
betwefOl  the  cultural  and  other  environmental  coaditions  and  the 
most  important  variations  observed. 

(8)  The  fungus  is  found  to  be  present  in  many  cases  in  apparently 
normal  and  healthy  foliage,  fruits,  and  sometimes  in  the  stems  of 
its  hosts,  as  shown  by  its  development  and  fructification  on  such 
portions  of  plants  after  they  have  been  thoroughly  washed  in  a  corro- 
uve-sublimate  solution  which  has  been  shown  to  kill  not  only  asco- 
spores  and  conidia  but  also  the  chlamydospores  or  appressoria  of  ihe 
fungus.  The  chlamydospores  or  appressoria  evidently  send  a  germ 
tube  through  the  epidermis  of  the  host  as  shown  by  Hasselbring, 
aud  this  remains  in  a  quiescent  condition  until  opportunity  for 
further  development  occurs. 

(9)  Inoculation  experiments  with  fruits  have  shown  that  most  of 
the  forms  from  different  hosts  will  produce  the  characteiiatic  Olont- 
erellft  rot  on  fruits  of  other  hosts.  It  is  also  shown  that  there  is  great 
variability  in  the  virility  of  different  races  or  strains  of  the  fungus 
from  the  same  heat.  In  one  experiment  races  from  the  lemon, 
grape,  and  fig  produced  more  serious  cases  of  bitter-rot  of  apple  than 
a  race  of  the  fungua  derived  from  apples.  These  facts  are  of  great 
impotiaDce  in  connection  with  the  selection  and  production  of 
disease-resistant  yarieties  of  plants. 

(10)  The  production  or  nonproduction  of  the  perithecial  stage  of 
Qlomerella  appears  to  be  a  fairly  well-fixed  hereditary  race  character. 
Where  a  race  of  the  fungus  has  been  obtained  by  repeated  trial  of 
spores  from  different  sources  and  races  which  develops  both  conidial 
aud  ascogenous  fructifications  in  cultures  it  continue  to  produce 
them  for  many  generatioos.  An  ascogenous  race  from  Persea 
was  grown  for  23  generations  from  conidia.  The  last  generation 
produced  perithecia  about  as  abundantly  as  the  first.  No  evidence 
has  been  ohtidned  to  indicate  that  the  production  of  perithecia  is 
eontroUed.by  auy  of  the  ordinaiy  conditions  of  nutriment  or  environ- 
ment. 

(11)  Glomerella  is  a  parasite  which  has  apparently  developed 
■pecial  features,  the  moat  important  of  which  is  its  method  of  infec- 
tion by  means  of  chlamydospores,  or  appressoria,  and  its  ability  to 
remain  in  a  dormant  or  quiescent  condition  until  the  host  plant 
becomes  weakened,  or  injured  in  some  way  or  until  specially  favorable 
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conditions  for  the  growth  of  the  fungus  occur.  In  many  cases  the 
fungus  never  develops  further  until  the  infected  portion  of  the  host 
dies.  The  development  of  the  fungus  in  seeds  as  in  the  case  of  cotton 
and  bean  is  also  evidently  a  special  feature  of  Glomerella  to  insure 
its  passing  the  winter  and  reaching  the  new  crop.  In  nature  the 
perithecial  form,  aa  in  the  case  of  many  other  pyrenomycetes,  develops 
normally  only  after  the  death  of  the  host  tissues. 

(12)  The  experiments  of  Scotft,  Rolfs,  and  others  hare  shown  that 
the  diseases  of  apples  and  citrus  fruits  caused  by  Glomerella  can  be 
satisfactorily  controlled  by  spraying  with  Bordeaux  mixture.  It  is 
probable  that  this  method  can  be  successfully  used  in  the  prevenr 
tion  of  the  diseases  tA  other  plants  caused  by  this  fungus.  The 
selection  of  fungus-free  seed  la  also  an  effective  method  of  reducing 
loss  from  disease,  as  shown  by  Barre  for  cotton  and  Whetzel  for 
beans.  Eradication  and  destruction  of  dead  and  diseased  parts  of 
infected  plants  are  also  important.  The  selection  and  breeding  of 
reeistant  varieties  may  also  be  practicable  in  some  cases,  as  indi- 
cated by  the  work  of  Bain  and  Essary  with  clover. 
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Plate  I.  Figs.  I  to  15. — Fbotomiciognidu  of  uci  and  aacoeporoe  of  Glomerella,  from 
various  hoate.  Fig.  1. — Prom  grape.  An  ascufl  from  a  glycerin  mount  stained 
in  eoedn,  from  dried  com-meal  culture  326d.  Pig.  la. — From  gnpe.  ABCoeporeB 
from  a  freah  glycerin  mount,  unst&ined,  from  con-meal  agar  cultura  1373b. 
Fig.  2. — From  grape.  An  aaciu  from  a  freah  glycerin  mount  atained  in  gentian 
violet,  from  a  com-meal  agar  culture  12381i.  Fig.  2a. — ftamgiape.  Aacoapores 
from  same  culture  aa  figure  2.  Fig.  3. — Prom  apple.  Anaacua  from  a  freeh  glyc- 
erin mount  stained  in  eoein,  from  a  dried  specimen  on  fruit.  Fig.  3a.— From 
apple.  AacoBporae  from  asme  aource  aa  figure  3.  F%.  4. — From  cranberry.  An 
aacua  from  an  old  mount,  unstained,  from  culture  766  from  akin  and  pulp  of  Nev 
Jeraey  berry.  Fig.  4a. — Prom  cranberry.  Aacoaporee  from  aame  mount  aa  figun 
4.  Fig.  6. — From  black  laapbeiry.  An  aacua  from  a  2-year-old  formalin  mount, 
unstained,  from  plate  culture  from  canea  from  ShelbyvUte,  Tenn.  Fig.  6a. — 
Aacoaporea  from  the  nme  mount  aa  figure  6.  Fig.  6. — From  pomelo.  An  aacna 
from  a  formalin  mount  2  yean  old,  unatained,  from  a  leaf  from  a  greenhouse  ol 
the  Department  of  Agriculture,  kept  in  a  moist  chamber.  Fig.  6a. — Aacoeporea 
from  the  same  mount  aa  figure  6.  Fig.  7. — From  lemon.  An  aacua  from  a  mer- 
curic chlorid  mount  1  year  old,  unstained,  from  a  leaf  from  the  Department  green- 
house, kept  in  a  moiat  chambw.  Pig.  7a.— Aacoaporea  from  the  aame  mount  as 
figure  7.  Fig.  8. — From  orange.  An  aacna  from  a  glycerin  mount,  stained  with 
eoein,  from  a  leaf  from  the  Department  greenhouse,  kept  in  a  moiat  chamber. 
Pig.  8a. — Aacoaporea  from  the  »me  mount  as  figure  8.  Fig.  9. — From  guava. 
An  ascus  from  a  freeh  glycerin  mount  from  dried  apecimen,  unatained,  from  a 
leaf  from  the  Deportment  greenhouse,  kept  in  a  moiat  chamber.  Fig.  fla.^Aaco- 
apores  from  a  fresh  glycerin  mount  from  a  dried  specimen,  stained  in  eoein,  from 
a  leaf  from  the  department  greenhouse,  kept  in  a  moist  chamber.  Fig.  10. — 
From  avocado.  An  ascus  from  a  mercuric  chlorid  mount  1  year  old,  unstained, 
from  leaves  from  the  Department  greenhouse,  kept  in  a  moiat  chamber.  Pig. 
10a. — Aacoaporea  from  the  same  mount  as  figure  10.  Fig.  11. — fYom  loquat.  An 
ascus  from  a  glycerin  mount,  stained  with  eoein,  from  a  leaf  from  the  Deportment 
greenhouse,  kept  in  a  moist  chamber.  Fig.  11a. — Aacoaporea  from  the  same 
mountaafigurell.  Fig. 12. — Fromcotton.  An  oscus  from  an  old  slide,  unatained, 
from  a  culture.  Fig,  12a. — Aacoaporea  from  the  mme  slide  aa  figure  12.  Fig. 
13, — From  bean.  An  ascus  from  an  old  formalin  mount,  unstained,  from  cani< 
meal  culture  486a,  from  bean  pods  from  Takoma  Park,  Md.  Fig,  13^.— -Aaco- 
vptXKiB  from  com-meal  culture  484  from  same  source  aa  figure  13,  Fig.  14. — 
From  coffee.  An  aacus  from  a  fresh  glycerin  mount  from  a  dried  specimoi, 
stained  in  eosin,  from  a  leaf  from  the  Department  greenhouse,  kept  in  a  moiat 
chamber.  Fig.  14a.— Aacoeporea  from  a  fredi  glycerin  mount,  stained  in  eoein, 
fromaleaf  from  the  Department  greenhouse,  kept  in  a  moist  chamber.  Fig,  IS. — 
From  camellia.  An  ascus  from  a  freah  glycerin  mount  from  a  dried  specimen, 
unstained,  from  a  leaf  from  the  Department  greenhouse,  kept  in  a  moist  chamber. 
Fig.  15a, — Ascoaporea  from  a  fresh  glycerin  mount  from  a  dried  specimen,  un- 
stained, from  a  leaf  bom  the  Department  greenhouse,  kept  in  a  moiat  chamber. 
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PUt«  JI.  FigH.  16  to  29.~Phob>micrognipha  of  Mci  and  aacoapores  of  Glomerella  from 
vajioua  hoeta.  Fig.  16. — From  tea.  An  aacus  from  a  Creeh  glycerin  mount, 
Btained  in  eoain,  from  leaves  from  the  Deportment  greenhatue,  kept  in  a  moist 
chamber.  Fig.  16a. — AscoBporee  from  an  unstained  glycerin  mount  from  the 
same  material  aa  figure  16.  Fig.  17. — Ftom  privet.  An  ascua  from  a  2-year-old 
iormalin  mount,  unstained,  from  twigs  from  Digby,  Nov&  Scotia.  Fig.  17a. — 
Aecoeporea  from  same  mount  as  figure  17.  Fig.  18.— From  rubber  plant.  An 
aacus  from  a  glycerin  mount  from  frMh  specimen,  st&ined,  from  leaves  from  the 
Department  greeiihciuse,  kept  in  a.  moiat  chamber.  Fig.  ISa. — Aacoapores  from 
a  glycerin  mount,  stained  in  eoein,  from  the  mme  source  as  figure  18,  Fig.  19. — 
From  Ficui  U»igifolia.  An  ascua  from  a  1-year-old  formalin  mount,  unstained, 
from  leaves  from  the  Department  greenhouse,  kept  in  a  moist  chamber.  Fig. 
19a. — Ascoepores  from  same  mountas  figure  19. — Figure  20. — From  honey  locust. 
An  aacua  from  an  old  mount,  probably  formalin,  unstained,  from  corn-meal 
cuituro  from  leaves  from  the  grounds  of  the  Department  of  Agriculture.  Fig. 
2Qa. — Aacoapores  from  same  mount  as  figure  20.  Fig.  21. — From  spiial  flag  (Owbu 
tptcioia).  An  ascus  from  a  freeh  glycerin  mount  from  dried  specimen,  stained  in 
eosin,  from  a  leaf  from  the  Department  greenhouae,  kept  in  a  moiat  chambo'. 
Fig.  21a. — AacoBporea  from  a  2-year-old  formalin  mount,  unstained,  from  the  same 
specimen  as  figure  21. — Fig.  22. — From  Cureuiifo  ap.  An  ascua  from  a  formalin 
mount,  1  year  old,  slightly  stained  in  methyl  blue,  from  a  leaf  from  the  Depart- 
ment greenhouse,  kept  in  a  moist  chamber.  Fig.  22a. — Ascoepores  from  the 
same  mount  as  figure  22.  Fig.  23. — From  ebony  (Qrya).  An  ascus  from  a  glyc- 
erin mount  from  a  freeh  specimen,  stained  in  eosio,  from  a  leaf  from  the  Depart- 
ment greenhouse,  kept  in  a  moist  chamber.  Fig.  23a.^AecQepareB  from  the  same 
mount  as  figure  23.  I^.  24. — From  chocolate  (Thieobroma  eaaao  L.)  An  ascus 
from  a  glycerin  mount  from  fresh  material,  stained  in  eosin,  from  a  leaf  from  the 
Department  greenhouse,  kept  in  a  moist  chamber.  F%.  24a. — Aacospores  from 
the  same  mount  as  figure  24.  Fig.  25. — From  Pitcaimia.  An  aacus  from  a  fredi 
glycerin  mount  &i>m  dried  specimen,  stained  in  eosin,  from  a  leaf  from  the  Depart- 
ment greenhouse,  kept  in  a  moist  chamber.  Fig.  2Sa.^A9Coeparea  from  a  glyc- 
erin mount,  stained  in  eosin,  from  the  same  material  as  figure  25.  Fig.  26. — 
From  palm  (Hedytctpe  ap.).  An  ascus  from  an  old  mount,  probably  in  formalin, 
unstained,  from  a  leaf  from  the  Department  ^«enhouee.  Fig.  26a. — Aecoepotee 
from  a  freeh  glycerin  mount,  stained  with  eosin,  from  a  leaf  from  the  Department 
greenhouse.  Fig.  27. — From  ginkgo.  An  ascus  from  an  old  mount,  probably 
in  formalin,  unstained,  from  a  leaf  from  the  grounds  of  the  Department  of  Agri- 
culture. Fig.  27a. — Ascoepores  from  the  same  moimt  as  figure  27.  Fig.  28. — 
From  Coryota.  An  aacus  from  a  mercuric  cfalorid  mount,  1  year  old,  unstained, 
from  a  leaf  from  the  Department  greeuhouac,  kept  in  a  moiat  chamber.  Fig.  28a. — 
Ascoepores  from  the  eame  elide  as  figure  28.  Fig.  29. — From  fig.  An  aacus  ErmD 
a  fresh  glycerin  mount,  unstained,  from  corn-meal  agar  culture  1283d  from  conidia 
on  fruit  from  Norfolk,  Va.    Fig.  29b. — Ascosporeo  from  the  same  mount  aafigure  29. 

Plate  III.  Glomerdla  einffulaia. — Three  series  of  aaci  from  diiTerent  hosts,  showing  the 
wide  runge  of  variation  obaerved.  Photomicrogiaphs  from  fresh  glycerin  mounts. 
Figs.  30  to  34. — From  grape.  All  from  cultures  of  the  same  origin.  Fig.  30. — 
As  Bscus  101  p  long,  from  com-meal  agar  slant  culture  13T3b  from  Vienna,  Va. 
Fig.  31.— An  BBcuH  S7  fi  loi^,  from  the  same  culture.  Fig.  32.^An  ascus  77.5  p 
long,  from  the  same  culture.  Fig.  33. — An  ascue  70.5  p  long,  from  another  tube 
from  the  same  source.  Fig.  34.— An  ascus  54.5  p  long,  from  corn-meal  a^u  cui- 
turo 1373b.  Figs.  35  to  30. — GlomercUa  dngtdaia  from  apple.  Fig.  35. — An  ascua 
108/1  long,  from  com-meal  agar  slant  cuituro  1348k,  from  conidia  on  Willow  Twig 
apple  from  Vienna,  Va.    Fig.  36.^An  ascus  89.5  p  long,  from  the  sama  culture  M 
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figure  3S.  Fig.  37. — An  Mcua  S3  n  long,  Crom  aune  culturee  as  figurea  3&  and  36. 
Fig.  38.— AnBaciuTT/iiong,  £n>m«niecultnre8flfigure6  3.5,  36,  and37.  Fig.  39. — 
An  aacuB  55  p  long,  torn  corn-meal  agar  slant  culture  from  apple  leaves  from 
Winchester,  Va. — Fign.  40  to  U.—OlomenUa  cinffulala  from  fig.  FJg.  40.— An 
aacuB  110  /i  long,  from  corn-meal  agu  slant  culture  12S3d,  from  conidia  on  fruit 
from  Norfolk,  Va.  Fig.  41. — An  ascua  92.fi  ^  long,  from  same  culture  aa  figure  40. 
Pig.  42. — An  aecua  85.5  fi  bng,  from  corn-meal  agar  slant  1283a,  from  nme  source 
as  1283d.  Fig.  43.— An  aacus  63.5  p  long,  from  corn-meal  agar  slant  12S3e,  from 
Mme  murce  as  12S3a.    Fig.  44. —An  aacus  56  p  long,  from  same  culture  as  figure 43. 

Plate IV.  Pomelo leaveaahowing development inmoistchtunberofnumerouB  colonies 
of  Olomerdla  anguiaia  on  apparently  he&ltliy  leavw  for  9  days.  The  lower  leaf 
1  year  younger  than  the  upper.    The  colonies  originated  chiefly  from  the  midrib. 

Plate  V.  Olamertlla  eingnlata  on  pomelo  leavee.  Figure  I  shows  development  of 
numerous  acattered  colonies  on  apparently  healthy  leaves  in  moist  chamber,  evi- 
dently rising  from  sepante  points  of  infection.  Figure  2  shows  email  leaf  1  year 
younger  taken  from  the  same  plant  and  treated  in  the  same  manner.  No  fungus 
developed,  as  the  leaf  was  apparently  not  infected. 

Plate  VI.  GlomertUa  einffulala  on  2  orange  leaves,  showing  the  development  of  the 
fungus  on  apparently  healthy  leavee  in  a  moiBt  chamber  and  the  localization  of 
the  colonies  which  evidently  originated  from  aepaiate  points  of  infection.  The 
rublier  plant  leaf  at  the  right  shows  the  development  of  the  fungus  from  the  petiole 
along  the  midrib,  Acervuli  first  developed  on  the  petiole,  which  has  been 
removed. 

Plate  Vll.  OknTUrellaKfubnvulAtanwmfrombeaa.  Bix  corn-meal  agar  culturee  started 
from  c<midiB  frmn  a  aingle  acervulue,  sbowing  the  uniform  character  of  culturas 
of  tltio  epeciee  and  the  characteriitic  doA  mycelium  uaually  |«oducitag  acervuU 
only. 

Plate  VIII.  ObmereUa  einguUUa  from  Petsea.  Ascosporo  geiteration  2,  tube  a,  show- 
ing sepaiate  perithecia  thickly  covering  die  surface  of  the  medium.  Conidial 
generation  13,  tubee  b  and  e,  showing  chi^y  acervuli.  Conidial  generation  14, 
tubes  b  and  e,  originated  from  generation  IS,  b  and  c,  respectively,  are  strikingly 
diffetent.  Of  generation  14,  b  shows  chiefly  acervuli  and  conidia  and  c  chiefly 
perithecia,  which  are  arranged  in  manes  along  the  line  where  the  spoiee  were 
planted. 

Plate  IX.  OlomatUa  angviata  from  Persea.  Conidial  generation  9,  tube  a,  ehowB 
numerous  scattered  perithecia  and  a  few  acervuli  near  the  bottom.  Conidial 
generation  18,  tubee  b  and  e,  &«m  which  conidial  generation  17,  tubes  b  and  e, 
were  made,  produced  almost  entirety  acervuli.  Of  genention  17,  tube  b  produced 
almost  entirety  perithecia,  while  t  was  practically  identical  with  generation  10, 
tube  c,  showing  chiefly  acervuli. 

Plate  X.  Olotnerdla  cingtdala  from  Peisea.  Oonidlal  generation  17  produced  from  16, 
tube  b,  which  was  almost  identical  with  tube  4.  These  cultures  showed  latber 
regular  intergradations  from  tube  1,  which  chiefly  produced  perithecia,  to  tube  7, 
which  produced  acervuli  almost  entirely.    Tubes  all  the  same  age. 

Plate  XI.  OktmereUa  djignlata  from  Pemea.  Conidial  generation  17,  tube  A,  ehowing 
mostly  perithecia,  and  six  subcultures  from  the  same.  All  the  culturee  except 
the  one  at  the  extreme  right  showed  a  great  predominance  of  acervuli,  with  but 
few  perithecia,  showing  a  reversion  to  the  form  in  generation  10,  tube  b. 

Plate  XII.  Olomtrella  eingulaUt  from  Peieea.  Showing  striking  variations.  Conidial 
generation  17.  Tubee  d,  e,  /,  and  g,  all  originated  bom  generation  16,  tube  6. 
Compare  Plate  IX.  Of  generation  17,  tubes  d,  e,  and  /  show  mostly  perithecia; 
9  hasperitheciaattbebottomof  the  culture  and  acervuli  above.  Of  conidial  gen- 
eration 19,  tube  6  shows  mostly  acervuli,  while  of  generation  20,  tube  (  produced 
mortly perithecia.  r    tzecbyGoOsk' 
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Plate  XIII.  Olcmerelia  einguiala  from  Penea.  Seven  tubet  from  conidi&l  generation 
17,  derived  from  geneistion  16,  tube  c,  which  produced  chiefly  acervuli.  These 
culturea  all  produced,  chiefly  perithecia  which  were  arranged  in  denae,  acatterad 
black  tBaeaea,  instead  of  being  sepante  and  evenly  diatrOtuted,  aa  in  most  caeee  of 
the  preceding  genentaons.    Compare  Plate  IX. 

nMe  XIV.  OhiMrella  emffuiaia  from  Peraea.  Two  platee  poured  from  cenldial  gen- 
eiation  9,  tube  a.  Oonidia  were  numerous  at  first  in  both  platee,  but  were  scat- 
tered, and  no  coosplcuoua  acervuli  seen.  Only  one  colony,  a,  produced  diatinct 
and  conspicuous  acervuli.  The  lest  of  the  cokmies  were  chiefly  peritbecia. 
Compare  PUte  IX,  tube  9  o. 

Plate  XV.  QUmertUa  eingtdata  from  Penea.  Plates  10  days  old  made  from  cnuhed 
peritbecia  and  ascospores.  The  iiregubur,  scattered,  large,  dark  bodies,  a,  are 
colonies  of  acervuli.  The  other  colonies  are  chiefly  peritbecia.  This  stiain  of  the 
fungus  originated  from  a  single  conidium.  A  greater  development  of  peritbecia 
is  observed  along  lines  of  contact  between  the  co&idial  and  penlhecial  colonies. 

nate  XVI.  Willow  Twig  apples  inoculated  with  conidia  of  OUmereUa  cinyulata  from 
4  difEerent  hosts.  Figures  1  and  2  inoculated  with  cooidia  from  an  apple;  figures 
3  and  4,  from  a  lemon;  figuies  6  and  6,  from  gnpee;  figuies  7  and  8,  from  a  fig. 
The  strain  of  the  fungus  from  the  apple  diowed  lees  virulence  ia  this  instance  than 
that  obtained  from  other  hosts.  All  were  inoculated  at  the  same  time,  in  tbe  maoe 
manner,  and  kept  under  the  same  conditions. 

Plate  XVII.  Eif^t  figs  13  days  after  inocnlatitMi  with  conidia  of  GVomsPtUn  tmgulata 
obtained  from  a  rubber  plant.  The  four  upper  fruits  were  inoculated  by  punc- 
ture; the  four  lower  by  surface  application.  All  except  two  of  those  inoculated 
on  the  surisce  developed  the  cfxnmon  Olomerella  rot  of  the  fig. 

Plate  XVIII.  Watermelon  inoculated  with  cooidia  <A  Olomerella  cmgidata  obtained 
from  guava.    The  decayed  uea  is  pnctically  covered  with  large  acervuli. 
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;i  AND  ASCOBPORES  FROM  DIFFERENT  HOSTS. 

Tig-  111  'rom  im;  1',  prlvel;  IH.  rubber  plant:  19.  Finn  tongifoUa;  20.  hoDcy  lociut;  21.  aplral 
flag;  M.  fiinullKo;  23,  ebony;  2*.  chocolate;  W,  Kilciilrnlft:  26,  palm;  BT,  Oinkgo:  at.  Cm- 
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Pomelo  Leaves,  Showing  Development  in  Moist  Chambeh  of  Numerous  Colo- 
hies  OF  Glomerclla  cmouLATA  ON  Apparentuv  Healthv  Leaves.  One  Year's 
Difference  in  the  Age  of  the  Leaves.  The  Colonies  Mostly  Originated 
FROM  the  Midrib. 
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Pomelo  Leaves,  Showing  (1)  Development  of  Colonies  of  Glomerella  cincu- 
LATA  IN  Moist  Chamber  and  Apparent  Localization  of  Numerous  Points  of 
Infection;  (2)  the  Small  Leaf  One  Year  Younoeh,  from  Same  Plant  Treated 

IN  THE  Same  MANNER.  APPARENTLY  NOT   ll 
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Glomerella  cingulata  on  Two  Orange  Leaves,  Showing  Development  of  the 
FuNQUs  ON  Apparently  Healthv  Leaves  in  a  Moist  Chamber  ano  LocalizA' 
TiON  OF  THE  Colonies.  The  Rubber  Plant  Leaf  at  the  Right  Shows  Devel- 
opment OF  THE  FuNQus  Proceeding  from  the  Petiole  Along  the  Midrib. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriccltdbe, 

BCBEAXT  OF  PnANT  InDCSTBT, 

Office  of  the  Chiep, 
WaaUngUm,  D.  C,  April  27,  1912. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuacript  entitled 
"The  Kaoliangs:  A  New  Group  of  Grain  Soi^hums,"  and  to  recom- 
mond  that  it  be  puhliahed  as  Bulletin  No,  253  of  the  series  of  this 
Bureau.  This  bulletin  was  prepared  by  Mr.  Carleton  R.  Ball,  Agro- 
nomist in  Charge  of  Grain-Sorghum  and  Broom-Com  Investigations 
in  the  Office  of  Grain  Investigations,  and  has  been  submitted  by  Mr. 
Mark  Alfred  Carleton,  Cerealist  in  Charge  of  Grain  Investigations, 
with  a  view  to  its  publication. 

The  kaoliangs  comprise  a  new  group  of  grain-producing  sorghums 
from  eastern,  Asia.  During  the  past  few  years  a  laige  number  of 
varieties  and  strains  of  this  group  have  been  introduced  into  the 
United  States  from  China  and  Manchuria.  Most  of  these  introduc- 
tions have  been  carefully  tested  for  agronomic  value  in  comparison 
with  milos,  kafirs,  and  durraa.  AH  of  the  varieties  are  drought 
resistant.  Some  of  them  are  very  eariy  and  therefore  adapted  to 
higher  elevations  and  more  northern  latitudes  than  the  members  of 
other  groups.  The  better  sorts  are  now  becoming  distributed  among 
farmers  and  it  is  desirable  to  publish  a  description  of  them  and  their 
adaptations  and  to  point  out  the  conditions  under  which  they  are 
most  likely  to  prove  of  value. 

In  dealing  with  this  new  group  it  was  neceesaiy  to  make  a  very 
comprehensive  varietal  study  in  connection  with  the  work  of  agro- 
nomic improvement.  In  order  to  make  permanent  the  records  con- 
cerning the  whole  series  of  about  fifty  introductions,  a  description  of 
each  is  given  under  the  serial  number  used  to  designate  it  by  the  Office 
of  Foreign  Seed  and  Plant  Introduction  of  this  Bureau. 

Thanks  are  due  to  the  many  explorers,  missionaries,  consular  offi- 
cers, and  others  who  have  assisted  in  procuring  the  seeds  of  these 
varieties.  Full  acknowledgment  of  their  assistance  has  been  made  in 
connection  with  the  description  of  the  various  introductions.  The 
author  wishes  also  to  express  his  obligation  to  Miss  M.  E.  Holland  for 
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assistance  in  determining  the  colors  of  the  seeds  and  glumes  and  to 
Mr.  B.  E.  Rothgeb  and  Mr.  Karl  H.  Townsend  for  assistance  in  meaa- 
uring  plants,  leaves,  panicles,  and  seeda. 

Figures  1,  2,  3,  4,  5,  6,  7,  and  13  are  from  photc^raphs  made  or 
obtained  in  China  hy  Mr.  Frutk  N.  Meyer,  Agricultural  Explorer  of 
this  Bureau. 

Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  AgrieuUare. 
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THE  KAOLIANGS:  A  NEW  GROUP  OF  GRAIN 
SORGHUMS. 


inTAODUtTTIOK. 

The  kaoliangs  comprise  a  group  of  grain-producing  soi^hums  only 
recently  introduced  into  cultivation  and  entirely  new  to  the  litera- 
ture of  this  country.  For  about  13  years  various  agencies  employed 
by  or  cooperating  with  the  United  States  Department  of  A^cul- 
ture  have  been  forwarding  samples  of  kaoliang  seed.  These  seeds 
have  been  sown  at  various  points  and  ihei  reeultmg  crops  studied 
from  the  two  standpoints  of  relationship  and  value.  Many  data 
have  been  accimiulated.  Some  of  the  varieties  have  been  found  to 
be  of  agronomic  importance  in  parts  of  the  United  States.  Since  they 
have  now  become  the  property  of  both  experimenters  and  farmers,  it 
is  deedrable  to  present  all  available  data  on  the  group.  There  follows 
a  brief  discussion  of  the  origin,  culture,  and  use  of  the  kaoliangs  in 
their  native  home  and  a  full  deecription  of  the  important  varieties 
and  their  adaptations  in  this  country.  To  this  discuBsion  is  appended 
a  description  of  all  introductions  made,  so  far  as  the  records  are 
available. 

KAOLIANaS  IN  BA8TERK  ASIA. 

With  the  exception  of  a  single  variety  of  sorgo,*  which  is  grown 
locally  on  Tsungming  Island  in  the  mouth  of  the  Yangtze  River  and 
occaaionaJly  on  the  adjacent  mainland,  the  kaoliangs  are  the  only 
sorghums  found  in  eastern  Asia,  including  the  Chinese  Empire, 
Japan,  and  Siberia. 

NAUES. 

The  Chinese  name  for  this  group  of  plants  is  "kao-liang,"  meaning, 
literally,  tall  millet  and  pronounced  kJVw-llt-ang.  This  has  been 
written  in  other  similar  forms,  as  "kauliang,"  "kauhen,"  "gaolan," 
"gaolien,"  "goolan,"  etc.  These  may  represent  dight  differences  m 
pronunciation  by  different  Chinese  or  they  may  be  merely  the  differ- 
ent attempts  of  Americans  to  reproduce  phonetically  the  Chinese 
name. 

Amoi^  the  names  applied  to  kaoliang  by  Europeans  in  the  East 
are  "tall  millet,"  "great  millet,"  "large  millet,"  "giant  millet," 

Bulletin  17G,  Burau  ot  Plant  Indiuti;, 
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"f^e  millet,"  and  "Barbados  roiilet."  Most  of  these  names  are 
used  to  distinguish  it  from  the  smaller  species  of  millet  which  are  also 
commonly  cultivated  throughout  China  and  in  other  parta  of  Asia  as 
well.  These  species  are  Panicfim  mUiaeeum  (proso)  and  Okaetochloa 
(Setaria)  italica  (foxtail,  millet).  The  use  of  the  term  "Barbados 
millet"  by  foreigners  in  China  was  noted  previous  to  1866  hy  Doo- 
httle,'  who  says: 

The  a>called  Chineee  sugar  cane  a 
China  and  is  known  among  foreigner 
Chineee  name  for  it  is  kauliang. 

The  name  probably  arose  from  the  resemblance  of  certtun  kaoliangs 
to  that  kafir  variety  grown  in  Barbados  and  other  islands  of  the  West 
Indies  with  which  some  EOglish  residents  of  China  were  probably 
-  somewhat  famihar. 

It  should  be  noted  here  that  varieties  of  kaoliangs  have  been  fre- 
quently written  about  and  their  seeds  sent  to  this  country  under  the 
name  "glutinous  millet."  This  is  an  error  that  has  probably  arisen 
through  a  misapprehension  of  the  species  really  called  "glutinous 
millet"  by  the  Chinese,  probably  Panieum  railiaceitm.  The  venerable 
Dr.  S.  P.  Barohet,  of  Shanghai,  stated  the  matter  tersely  in  con- 
versation with  the  writer,  as  follows:  "The  large  millet  of  Shantung 
Province  is  not  glutinous;  the  glutinous  milleta  are  not  sorghums." 
So  far  as  studied,  the  seeds  of  kaoliangs,  in  common  with  those  of  all 
other  groups  of  sorghums,  are  comparable  to  maize  in  chemical  com- 
position and  are  never  gluten  bearing,  as  are  the  seeds  of  wheat,  for 
example. 

In  Japan  the  general  term  applied  to  sorghum  is  "morokoshi," 
according  to  the  statements  made  by  Dr.  Sawano,*  of  the  imperial 
experiment  station  at  Tokyo,  in  transmitting  three  samples  of  the 
seed,  viz.  Agrostology  Nos.  1584  to  1586.  These  three  were  further 
designated  as  "sato-morokoshi"  or  sugar  sorghum;  "hoki-moro- 
koshi"  or  broom  sorghum,  and  "kibi"  or  "to-kibi,"  millet  or  tall 
miUet,  respectively.  For  his  full  statements,  consult  these  numbers 
and  also  Agrostology  No.  1676  in  the  descriptive  list  of  introductions. 
Rein'  uses  the  term  "morokoshi"  and  also  "taka-kibi,"  or  high 
millet. 

ORIOIN. 

It  is  probable  that  this  group  of  soighums  was  originially  brought 
into  China  from  India.  There  is  evidence,*  however,  that  this  intro- 
duction took  place  many  centuries  ago  and  that  the  forms  as  we  now 
find  them  in  China  and  Manchuria  probably  vary  considerably  from 

>  OooUttle,  Jtutm.    Sodal  LUS  ot  the  Qiliuee,  1886,  p.  4K  Nrlied  Mtkm,  b;  S.  F.  Bood,  Ues,  p.  X. 

■  Sawimo,  I.,  la  letter  ol  ApHl  13,  IMO. 

■  Bala,  3.  J.    Industrie  o(  Japan,  U89,  p.  SL 
•  BaD,  ap.  dt.,  pp.  11, 1*. 
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the  original  importations.  Among  several  hundred  varieties  of 
Boi^hum  imported  into  the  United  States  from  India  and  carefully 
studied  varietally,  no  duplicates  of  the  Chinese  kaoliangs  have  been 
found.  This  fact  is  not  surprising  if  10  or  15  centuries  have  elapsed 
since  their  translocation  from  India  to  China  took  place. 

DISTRIBUTION. 

The  Chinese  Empire  (PI.  I)  has  an  extreme  breadth  from  south  to 
north  of  about  2,300  miles,  or  about  2,500  miles  if  the  island  of 
Hainan  is  included.  The  southern  boundaries  of  the  provinces  of 
Yunnan  and  Kwangsi  are  approximately  21"  north  latitude,  while 
the  northern  extremities  of  Mongolia  and  Ileilungkiang  Province  in 
Manchuria  roach  54°  north  latitude.  The  length  of  the  empire  from 
east  to  west  is,  n>ughly,  3,200  miles.  The  most  eastern  point  of  Kirin 
Province,  Manchuria,  touches  the  meri<lian  of  135°  east  longitude, 
while  the  most  wisstem  extremity  of  Chinese  Turkestan  has  less  than 
74°  of  cast  longitude. 

In  general,  the  topography  of  the  empire  is  a  series  of  elevated 
mountain  ranges  and  plateaus  in  the  central  and  western  parts, 
ileclining  gradually  eastward  to  a  broad  and  fertile  alluvial  ])lain  of 
low  elevation.  Tliis  plain  has  such  a  gentle  gradient  as  to  make  part 
of  it  subject  at  times  to  disastrous  overflow  and  consequent  famine. 

From  the  reports  of  explorers,  missionaries,  and  others  it  is  known 
that  the  kaoliangs  are  grown  more  or  less  extensively  oyer  most  of 
the  eastern  half  of  the  empire. 

In  China  proper  they  are  found  from  Yunnan,  which  is  the  most 
southwestern  province  and  adjoins  Tibet  on  the  southeast,  to  Childi 
in  the  north  and  thence  south  to  Shantung  and  Chekiang.  They 
appear  to  be  found  only  rarely  or  not  at  all  in  the  southeastern  alluvial 
provinces  from  Fukien  and  Kiaugsi  on  the  east  to  Kwangtung  and 
Kwangsi  on  the  southwest.  These  provinces  comprise  part  of  the 
great  rice-growing  area  of  China.  In  general  the  kaoliangs  become 
increasingly  important  westward  in  the  piedmont  areas  up  to  pro- 
hibitive elevations  and  northward  with  increased  latitude  and  shorter 
seasons. 

Much  has  been  written  about  the  kaoliangs  in  North  China  and  Itlan- 
churia,  but  very  little  about  their  occurrence  in  western  China.  The 
following  note  by  Wilson,'  who  had  then  traveled  five  years  in  the 
provinces  of  Yunnan,  Szechwan,  and  Hupeh,  in  southwestern  China, 
will  be  of  interest.     He  says,  under  the  heading  "False  millet": 

This  is  the  kaolianif  of  the  rihinc«@,  which  is  largely  uaed  in  China  for  making 
win«.  It  in  cultivated  generally  throughout  central  and  western  China,  but  not  eo 
extensively  as  in  other  parta  of  China,  notably  Manchuria.     The  lar^eet  areas  I  noted 


I  WUsoD,  K.  H.     t^vea  rrom  Uy  CtilDine  Notebook.    Oacdtaen'  Chiooicle,  Seplfi 
p.  246. 
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were  on  the  plateaux  of  Yunnan,  the  plain  of  Chentu  '  and  the  fluvutile  areae  of  the 
Mm  and  Fo  Rivera.  Its  altitudinal  limit  is  the  same  aa  that  of  maize  and,  like  this 
latter,  it  is  always  a  aummer  crop. 

It  is  in  the  province  of  Manchuria,  however,  that  these  crops  are 
most  abundantly  grown  and  become  highly  important  staples  on  the 
farm.  They  are  found  commonly  in  Chosen  (Korea)  also,  and  to  a 
lesser  extent  in  Japan.  Just  to  what  extent  they  are  grown  in 
Siberia,  above  the  borders  of  Manchuria  and  Chosen  (Korea),  is  not 
known.  Seed  has  been  obtained  from  Usuri  Province,  northeast  of 
Chosen,  and  also  (S.  P.  I.  No.  939)  from  Nertchinsk  in  Trans-Baikalia, 
at  51°  north  latitude.  It  is  not  stated,  however,  in  either  case 
whether  it  was  grown  in  these  provinces  or  merely  imported  as  a  cereal. 

Kaoliang  was  prominently  mentioned  in  Manchuria  under  the  name 
"tall  millet "  during  the  progress  of  the  Russo-Japanese  War.  This 
fact  developed  from  the  frequent  maneuvering  of  infantry,  and  even 
of  cavalry  also,  under  cover  of  the  shelter  afforded  by  fields  of  this 
tall-growing  crop. 

CULTimE, 

While  the  native  methods  of  growing  the  kaoliang  crop  would  seem 
rather  crude  to  the  American  farmer,  accustomed  to  the  use  of 
improved  machinery,  they  are  really  quite  thoroughly  systematized. 
So  far  as  the  practices  obtaining  in  Manchuria  are  concerned,  the 
writer  can  do  no  better  than  quote  from  a  paper  by  the  consular 
officer  of  the  United  States  at  Newchwang.  Manchuria  is  the  banner 
kaoliang-producing  region  and  Newchwang  ia  not  only  situated  in 
the  region  of  production  but  is  the  port  through  which  most  of  the 
Manchurian  exports  pass.  The  report  of  Consul  General  Sammons  * 
is  as  follows: 

Holcut  »orghuin,  or  tall  millet. — EoIcub  eoigfaum,  or  tall  or  giant  millet,  of  which 
the  Chinese  name  is  kaoliang,  ie  planted  in  drills  in  the  deep,  rich  loam  throughout 
Manchuria.  The  seed  ia  sown  by  hand  and  is  then  covered  with  manure.  Stone 
Tollere  are  then  passed  over  the  drills.  When  the  shoots  are  2  or  3  inchea  high  they 
ore  thinned  to  about  18  inches  apart.  The  weeds  are  carefully  destroyed,  and,  except 
the  earthing  up  of  the  roots  or  "hilling"  the  plants,  as  in  caring  for  Indian  com  in  the 
United  States,  no  further  attention  is  required  until  harvest  time  in  Septranber. 
Should  there  be  bi-avy  rains  in  May  the  plants  may  be  greatly  damaged  by  roots 
losing  their  hold  on  the  soil,  resulting  in  the  plant  being  blown  ov«'.  Too  much  rain 
or  a  lack  of  rain  may  prevent  the  seed  from  ripening;  but  as  a  rule,  as  ie  the  case  this 
eeiuxm,  a  good  crop  is  secured. 

During  the  early  part  of  September,  the  stalks,  having  reached  a  height  ol  (mm  8  to 
10  feet,  and  the  heads  havii^  turned  purple — caused  by  the  small,  dark  purple  casee 
which  contain  the  grain — they  are  cut  down  near  the  roots.  This  usually  takes  place 
toward  the  close  of  the  month.    The  process  of  thrashing  consists  of  cutting  off  the 

iCbpntu  (ChfDgtu)  and  tbs  UId  and  I''o(Fu)  riven  are  In  Siechwan. 

'  SBDimonH,  Ttiomas.  Mancborla:  Uuialactum  and  Agriculture.  Monllil;  CoiuiiIk  wid  Tnula  tt^ 
ports,  No.  Ml,  October,  1905,  pp.  G2-H. 
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heads  of  the  stalks,  spreadiog  them  on  the  floor,  and  thraahing  Ihem  with  a  stone 
roller  drawn  by  some  doueelic  animal.  This  is  completed  in  about  four  hours.  The 
fijain  is  then  passed  through  a  winnowing  machine  or  tossed  up  in  tbe  air,  after  being 
separated  from  (he  empty  heads,  which  are  used  either  for  fuel  or  in  the  manufacture 
of  brooms.  The  now  cleaned,  but  unhusked,  grain  is  put  in  sacks  and  is  ready  for  (he 
market,  being  sold  for  fodder.  To  be  Gt  for  human  consumption  it  must  Btill  pass 
through  the  process  of  husking,  which  coneiBla  of  placing  the  grsin  on  a  circular  B(one 
flour,  pBsring  a  circular  stone  roller  over  it,  which  crushes  the  busks,  and  separating 
the  grain  from  the  husks. 

It  is  estimated  that  8  pounds  of  the  seed  will  sow  an  acre  of  ground  and  that  the 
yield  in  grain  will  be  half  a  ton  if  the  crop  is  good.  There  is  in  Manchuria  practically 
an  inexhaustible  bupply  of  giant  millet  stalks,  but  these  stalks  are  by  do  means  a 
valueles  or  useless  quantity.  It  is  estimated  that  the  product  of  an  acre  (6  Chinese 
mu)  will  weigh  from  1}  to  1}  tons  of  2,000  pounds.  The  value  of  the  dry  stalks  is 
approximately  $5  gold  per  ton.  The  stalks  are  usually  sold  in  bundles  of  about  10 
stalks.  In  the  Chinese  method  of  reckoning  there  ere  about  75  bundles  to  each  mu, 
and  100  of  these  bundles  to  320  catties  (a  catty  is  equal  to  1)  pounds).  The  native 
price  is  $1  to  $2.50  (Mexican)  to  the  100  bundles,  equivalent  to  50  cents  to  91.25  gold. 

Mr.  Frank  N.  Meyer,  Agricultural  Explorer  of  this  Bureau,  who  has 
traveled  widely  in  Manchuria  and  North  China,  has  kindly  furnished 
the  following  original  account  of  the  culture  of  kaoliang  in  those 
areas: 

It  seems  that  sorghum  was  introduced  into  China  from  India  in  the  second  century 
of  our  calendar.  It  soon  spread  until  now  it  has  become  the  staple  crop  of  the  North, 
and  it  has  developed  a  great  number  of  varieties.  The  shortest  variety  I  ever  saw 
was  found  growing  along  the  coast  of  Shantung  and  was  barely  three  feet  in  height, 
with  very  dense  heads  of  seeds,  while  on  some  of  the  low,  rich  land  near  Tientsin 
varieties  may  be  found  that  tower  20  feet  in  height  and  often  have  loose,  spreading 
heads.  Then  there  ate  white,  light-brown,  and  dark-brown  seeded  varieties,  and  forms 
with  while,  brown,  and  black  hulls;  erect-headed  ones,  drooping  ones,  and  hybrids 
between  all  of  them.  [See  tig.  1.]  In  some  fields,  where  the  grower  has  not  been 
very  careful  about  the  selection  of  his  seeds,  one  might  easily  find  30  or  40  different 
forms  in  an  hour's  time,  some  even  ripening  fully  a  fortnight  later  than  others,  which 
can  be  explained  by  the  tact  that  the  Chinese  only  cut  those  heads  that  are  ripe, 
leaving  the  others  to  ripen  later  on.  I^ter,  the  seeds  of  both  early  and  late  sorts  are 
often  mixed  together  again,  aud  the  next  year's  crop  is  still  worse  in  irregularity  of 
ripening. 

The  method  of  growing  the  kaoliang  in  North  China  is  as  follows:  The  soil  on  which 
the  grain  is  going  to  be  planted  has  been  plowed  in  the  autumn,  has  lain  rough  and 
unbroken  during  the  winter,  and  is  manured  and  plowed  in  the  spring.  During  the 
month  of  May  the  seeds  which,  by  the  way,  often  have  been  soaked  in  water  over- 
night, are  sown  in  rows  in  hills  2  to  3  feet  apart,  and  the  rows  always  run  north  and 
south.  A  few  days  later  the  young  plants  appear  above  the  ground.  They  do  not 
make  much  growth  until  the  first  summer  rains,  which  usually  bc^n  in  the  latter 
part  of  June,  although  also  often  not  until  early  July.  The  fields  are  regularly  hoed 
and  cultivated,  even  if  tbe  plants  do  not  make  much  progress.  When  once  the  rains 
have  started,  however,  the  young  soighum  shoots  up  with  an  amazing  quickness  and 
can  almost  be  seen  to  grow. 

As  soon  as  the  plants  are  a  foot  or  so  high,  the  hills  ara  thinned  and  generally  only 
one  plant  is  left.  By  about  the  middle  ol  August  the  kaoliang  has  headed  and  when 
the  seeds  have  set  well  &  few  weeks  later,  one  may  see  in  la^  fields  himdreds  of 
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workingmcD  pulling  oR  the  leaves  from  Ihe  plants,  leaving  only  a  few  at  the  lop. 
The  Chinese  claim  Ihat  if  they  did  not  do  this  the  grain  would  not  ripen  and  the  nil 
would  not  dry  sufficiently  to  keep  the  plants  healthy.  Whatever  truth  there  may  be 
in  this  I  do  not  know,  but  the  fact  is  that  these  leaves  are  moet  carefully  dried,  packed 


Pic.  1,— Field  of  kaoliang  10  r«l  tiiKh,  In  Lhs  vlcLnliy  oIllHrblTi,  ManchuTfe.    (Pholofnplxd  bv  Frank 
N.  MBy«.) 

into  bundles,  and  kept  as  a.  winter  food  for  the  domestic  animals.    In  a  country  without 
meadows,  like  <  'hina,  these  leaves  take  the  place  of  hay. 

WTicn  the  seeds  arc  at  last  Hufficienlly  ripe,  armies  of  men  turn  out  again  in  the 
fields,  and  eilhercut  the  whule  planlsdown  and  let  them  dry  in  sheaves,  which  raethod 
they  u«>  in  the  la^er  fields  of  Manchuria  [see  figs.  2  and  3],  or,  where  the  population  ig 
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dense  &nd  Ihe  fields  smaller,  the  people  cut  off  the  heads  first  and  sbire  them  away  in 
safety,  for  there  is  much  crop  robbing  in  China.  Later  on  they  rome  back  and  cut 
the  BUlkfl  dowD. 

These  harvested  heads  are  spread  out  every  day  in  the  sud.  in  the  yards,  on  matting, 
etc.  WTien  sufficiently  dry,  they  are  spread  out  again  on  a.  clay  thrashing  floor,  and 
Btone  roilcra  [see  dg.  4]  hitched  to  horses,  mules,  donkeys,  old  men,  women,  or  boys, 
aredrajiK^  '^^s'*  them.  In  this  primitive  way  the  seeds  are  thrashed  uut  and  later  on 
winnowed,  all  by  hand  labor,  and,  when  clean,  are  sliired  away  in  earthen  jars,  in 
baskets  smeared  over  with  clay,  and  in  sacks.  They  form  a  very  important  item  in  tlie 
agricultural  productions  of  Manchuria  and  North  China. 

Tlie  method  of  culture  employed  on  Taungming  Island  in  the 
mouth  of  the  Yangtze  River,  Kiangsu  Province,  China,  is  briefly 


Fio.  S.— Hauling  the  kwllang  crop  Irom  ihe  r.eld  on  u  Iwo-w heeled  enrl,  llarl)ln,  Manclmrla.    {PhoW 
graphed  by  Frank  N.  Meyer.) 

given  by  Dr.  S.  P.  Barchet,*  interpreter  at  the  American  consulate, 
Shanghai,  in  transmitting  the  seed  of  two  varieties,  S.  P.  I.  Nos,  22911 
and  22912.     lie  writes: 

The  white  variety  (S,  P.  I.  Jio.  22912)  is  considered  interior  to  the  red  (S.  P.  I,  No, 
22911,  br)wn),  though  planted  in  the  same  way.  It  is  planted  in  richly  manured 
land,  inrowseinchefl  wide  covered  lightly  with  half  an  inch  of  earth.  Itplantacome 
up  tiio  thick  or  crowded,  Ihe  plants  which  should  be  removed  are  not  pulled,  but  cut. 
off  with  a  HhaT{i  knife,  so  as  not  In  disturb  the  roots  of  neighboring  plants. 

In  Japan,  as  noted,  the  soi^hum  plant  is  not  widely  distributed 
and  it  is  only  sparingly  cultivated  in  the  locJities  whore  it  has  been 
introduced.     Rein '  states: 

Guinea  com  or  Durrah,  Japanese  morokosbi  (Sorghum  vtdgarc,  PersJeJ;  Hokva  tor- 
ghum,  L,),  called  also  taka-kibi  (high  millet),  is  of  only  small  imp<iriance  for  Japan. 

I  BeedB  and  TliDts  Imported  during  the  Period  Cram  April  1  to  June  30,  IWS.    Bulletin  142,  Bureau  of 
Plant  Industry,  V.  S.  Dept.  oF  Agriculture,  IWO,  pp.U-43. 
•  Kein,  J.  J.    Industries  of  Jspon,  IBM,  p.  51.  O,^,,,^^^  by  GoCIQIc 
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This  Krain  is  seldom  found  except  aloog  the  borders  of  fields,  encircling  them  in  a 
fuiTow,  and  even  this  but  rarely.  It  is  raised  in  April,  in  a  seed  bed.  Later,  having 
attained  a  height  of  about  15  cm.,  it  is  transplanted  at  iiit«n-als  of  from  25  to  30  cm. 
It  is  harvested  in  September.  The  same  holds  good  for  Ihe  long-panicled  form,  the 
broom  com,  so  often  grown  in  northern  Italy,  and  of  whose  panicles  brooms  are  alai 
made  in  eastern  Asia, 

Consul  General  Bellows,'  of  Yokohama,  in  transmitting  the  seed  ot 
Agrostology  No.  1576,  says: 

I  have  the  honor  to  transmit  a  package  of  Japanese  sorghum  seed  of  Ihe  kind  known 
as  "murokoshi  kibi."  Messrs.  L.  Bochmer  &  Co.,  hoiticuhurisls,  ot  Yokohama,  who 
have  furnished  this  seed  without  charge,  inform  me  that  this  sorghum  "  is  of  very  little 
importance  in  Japan,  being  generally  planted  along  the  borders  of  fields  only,  in  order 
t«  protect  the  field  crops  against  winds,  etr.     In  some  parts  ot  the  country  where  rice 


Fia.3.— FIMdofkBoliiuigcurliiglii  Lha  shock,  liarh  In,  Manchuria.    (MioloKraphed  by  Frank  N.Ue$Tf. 

and  Other  cereals  do  not  grow  soighum  is  to  a  certain  exte 
It  is  sown  in  April  in  seed  bedsand  later  transplanted  a 

Of  the  sato-morokoshi,  or  sugar  sorghum  (Agrostology  No.  1584), 
Dr.  Sawano  '  says: 

This  plant  was  intniduced  to  this  country  from  China  about  28  yeara  ago.  For 
many  years  we  tried  to  prepare  sugar  from  it  in  many  liK'alllies,  but  with  poor  eurcew, 
on  account  of  climatic  and  other  circumstances.  At  the  preecnt  lime  it  was  difficult  to 
obtain  even  Ihe  small  quantity  sent. 

The  28-year  period  mentioned  by  Sawano  dates  almost  exactly 
from  the  publication  of  Collin.s's '  paper  on  the  Chinese  sorgo,  which 
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doubtless  led  the  Japanese  to  investigate  the  saccharine  variety  of 
China.     Be  that  as  it  may,  the  sample  sent  was  not  the  Chinese  sorgo, 
but  a  Brown  kaoliang,  different  from  the  other  (No,  1586)  which 
accompanied  it. 
Of  the  tall  millet,  or  to-kibi,  Sawano  says: 

It  ia generally  planted  alung  the  boundary  oF  a  farm  plat  aa  a  wind  abelter  for  another 
principal  summer  crop.  Its  cultivation  is  very  easy,  and,  indeed,  the  farmer  does 
not  pay  much  attention  to  it.  In  May  or  June  the  aeeds  are  sown  in  one  or  two  rows. 
It  ie  harvested  about  October  or  November,  when  the  heads  turn  yellowish  in  color. 


The  primary  use  of  the  kaoliang  crop  throughout  most  of  the  region 
where  it  is  grown  is  for  human  food  and  the  feeding  of  farm  animals. 


It  has,  however,  a  great  many  secondary  uses,  due  to  the  ingenuity 
and  thriftiness  of  the  Chinese  in  matters  of  economic  <letail.  Its 
importance  to  the  people  of  Manchuria  and  the  uses  to  which  they 
put  it  are  well  shown  in  the  following  quotation  from  Consul  General 
Sammons,'  of  Newchwang: 

The  giant  millet  ie  no  doubt  tbe  most  valuable  product  of  Manchuria  to  the  natives. 
It  ia  the  staple  food — that  is,  the  seed — of  the  people,  and  ia  ted  likewise  to  the  beoflla 
of  burden.  The  seed  is  also  used  in  distilling  spirits  or  sanshu.  Practically  all  of  the 
gi&nt  millet  is  consumed  in  the  country  where  it  is  raised  in  such  great  abundance. 
The  Btalke  are  not  only  weed  for  fuel  in  winter,  but  in  makii^  mala.  These  are  manu- 
Pictured  by  hand  from  the  outer  leaves.  Compound  or  yard  fences  [Ug.  h]  are  made 
from  the  stalks.  They  also  enter  into  house  building  and  in  constructing  small 
bridges.     Even  the  roola  are  used.     In  the  spring  when  the  fields  are^plowed  t]ie 

'  BamnMnis,  op.  cEt.,  pp.  G3-M. 
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roots  are  saveil  and  bunicd  /or  fuel,    •    •    •    The  empty  hpada  arc  used  either  for 
fuel  or  in  the  mauufacture  of  bronms. 

The  missionary  previously  mentioned,  Mr.  Doolittle,  writing  of  the 
native  life  and  customs  in  Fukien  Province  in  1866,  says/  concerning 
the  uses  of  kaoliang  by  the  people  of  northern  China: 

They  make  a  coarse  kind  ot  bread  from  the  flour  of  the  seed  of  the  kauliang,  *«ten 
principally  by  llie  poorer  rUaaes.  The  best  kind  of  Chinese  whisky,  often  called 
Chinese  wine,  is  distilled  from  the  seeds.  The  stalka  ore  used  fur  fuel,  fur  lathing 
in  the  pariiiionR  o[  houses,  for  alight  and  tempjrary  fences,  etc     " 


],iwr;.    (fhaiu(!Tni>lieiI  l>y 


e  fuel  yards,  consisting  entirely  of  the  dried  stalks  of  the  kauliang,  are  found 
at  Tientsin  and  many  other  cities  in  the  north  ot  China, 

Mr.  Frank  N.  Mover,  Agricultural  Explorer  for  the  Office  of  Foreign 
Seed  and  Plant  Introduction  of  this  Bureau,  hn.s  accumulated  intei^ 
esting  information  and  photogra|)hs  showing  the  us&s  of  kaoliang  in 
North  China.  In  transmitting  S.  P.  I.  No,  17921,  a  brown-seeded 
sort  collected  at  Pe^san,  Chihli,  lie  states:' 

(No.  22,  a.)  A  variety  with  dark-brown  seeds,  universally  used  throughout  North 
China  as  foilder  tor  domestic  animals.  The  stems  of  sorghum  are  used  in  building 
houses,  the  stalks  being  embedded  in  the  muil  ytaWf.  nlso  fur  making  fences,  boskets, 
mats,  i>'ing  and  nuifing  malerial,  and  for  fuel. 

Figures  5  and  6  illustrate  the  use  of  stalks  in  making  fcnops  and 
baskets. 

I  PoDlilllP,  Justus.    Sarin]  Ult  of  ibr  ChLncw,  ISM.  p.  43;  i 
t<;rcslsnm)  I'liiiU  Imparl r><]  ilurinK  Ihr  I'prloiirrom  l>Hvnil 


KAOLlANCi!?   IN    EASTERN    ASIA.  17 

After  hi-s  return  from  Manchuria  Mr.  Meyer  prepare*!  for  the  writer 
the  following  statement  concerning  the  use  to  which  the  kaoliang  is 
put  by  the  Chinese: 

Of  the  many  crope  the  Chineee  grow  in  North  Cbiaa,  the  sorghum  is  unmistakably 
the  most  important  and  the  moftt  ueeful.  Without  it  li(e  in  a  great  part  of  North  China 
and  Manchuria  would  be  almoat  impossible,  for  the  variety  of  uses  to  which  the  kao- 
liang ia  put  are  legion,  and  it  could  not  very  well  be  replaced  by  any  other  single  cnip. 

The  light-colored  varieties  are  ground  into  flour,  out  of  which  cakes  are  made,  or  they 
are  simply  boiled  in  water  aad  served  in  the  form  of  a  gruel  to  the  Chinese  laborers, 


and  it  is  amazing  Vj  sco  how  much  a  Chinese  can  eat  of  it.  I  have  seen  my  own  inlcr- 
pretcT  cat  three  big  bowlliils  for  breakfast  in  the  early  mornini;  and  still  feel  com- 
fortable. The  dark-»»lored  seeds  are  considered  coarser  and  are  isod  fur  distilling 
purposes  and  as  toddrr  tor  horses  and  cattle.  Nearly  all  of  the  fiery  spirits  (hat  arc 
tised  in  North  China  (the  so-called  samshu)  are  distilled  from  these  seeds,  which  are 
carted  about  the  country  in  amazing  quantitiPS.  As  a  feed  fi)r  horses  and  mules  one 
certainly  can  gay  that  the  kaoliang  seeds,  especially  the  dark-colored  ones,  in  North 
China  and  Manchuria,  lake  the  ganie  plat's  that  oats  do  with  us. 

Tho  sUlks  of  kaoliang  are  almost  as  valuable  to  the  Chinese  ns  the  grain  itself.  In 
the  semiarid  north,  where  all  of  the  wild,  arboreal  vegetati'm  has  either  boon  exter- 
minated, or  at  least  has  boon  reduced  to  such  an  extent  as  not  to  fiffm  an  important 
item  any  longer,  one  (inds  tliat  the  stalks  are  Ihc  chief  supply  of  fuel.  Thoy  aroused 
to  cook  the  food,  to  heat  the  brick  bedsleads  in  winter  time,  to  boil  tlie  water  for 

55956°— Uul.  25:i— 13 3  ,^  , 
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toa;  in  fact,  are  tiacd  whenever  heat  is  needed.  Aootber  important  role  thry  play 
is  in  the  fine  fencing  material  they  furnish.  In  North  China,  in  winter  time,  the 
icy  wind  blows  with  ^reat  violence  all  over  Ihe  plains.  To  protect  tbemaelvee,  at  the 
approach  of  the  cold  season  the  Chinese  build  fences  around  their  houses,  yards,  pig- 
pens, etr..  and  comfort  would  certainly  be  still  more  reduced  in  North  China  if  the«e 
kaoliang-Btem  windbreaks  were  unobtainable. 

These  stalks  are  used  also  as  Bupporls  for  plants  in  the  v^etable  gardens.  They 
seireaspoleaforlieans,  cucumbers,  and  yams.  [See  fig.  7.]  Theyalsolend  thomselvea 
b)  bosket  and  matting  making,  and  in  Shantimg  I  even  observed  highly  colored 
varieties  that  were  grown  for  the  express  purpose  of  furnishing  fancy  basket  and 
matting  mnlerials.     In  making  the  liner  qualities  of  baskets  the  outer  skin  only  is 


used,  being  split  off  by  liand  and  woven  into  the  various  articles  desired  by  skilled 
men  and  women.  For  large,  coarse  baskets,  however,  the  whole  stems  arc  taken 
while  tlipy  are  slill  fresh,  tor  when  once  dry  they  can  not  bo  manipubit<-d  very  well. 

Still  another  use  the  Chinese  have  for  these  stems  is  to  chop  them  op,  mix  them 
with  a  few  handfuls  of  boiled  black  soy  beans,  or  kaoliang  seeds,  or  bean  cake,  and 
serve  them  to  their  hard-working  horsca,  mules,  and  donkeys — in  the  great«r  part  i)f 
North  China  about  the  only  tmni  the  draft  animals  ever  get. 

One  wotild  think  by  this  time  tliat  the  list  of  uses  for  the  stems  was  pretty  nearly 
exhausted,  but  there  are  still  a  few  more;  for  instance,  when  an  ordinary  Chinese 
laborer  builds  himself  a  home  he  llrBt erectsa  frame  of  poplar  and  willow  poles;  between 
these  he  places  kaoliang  Bt«ms.    The  whole  frame  is  then  smeared  over  with  mud,  in 
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which  chopped-up  stniw  or  hairs  has  been  mixed,  and  the  house  is  then  ready  to 
move  into.  In  the  primitive  greenhouBea  of  the  Chinese  these  sorghum  et«ms  serve 
fts  bars  to  hold  the  p&per  windows.  They  also  constitute  the  frame  of  the  roof,  upon 
which  the  clay  is  smeared. 

There  are  seveml  minor  uses  yet  for  these  stems,  such  as  frames  for  kites,  paper 
animals,  playthings  for  children,  etc.,  but  I  am  afnid  that  the  list  would  be  too  long 
t«  add  here. 

A  last  item  about  the  kaoliang:  Even  the  roots  are  not  allowed  t«  stay  ia  the  ground, 
)>ut  are  carefully  grubbed  out  by  a  stroke  of  a  peculiar  hoe  or  grub  and  a  pull  with 
one  hand,aredried,stacked  up  in  bundles,  and  sold  and  ueedall  over  the  land  for  fuel. 
One  certainly  might  ask,  what  would  the  farmer  of  North  China  do  if  he  had  no 
kaoliang  t«  fall  back  upon. 

In  the  "  Report  of  an  InveBtigatiou  of  the  Scientific  and  Economic 
Relations  of  the  Soi^hum  Sugar  Industry,"  made  by  a  special  com- 
mittee of  the  National  Academy  of  Sciences,  are  given  some  notes 
on  the  uses  of  kaoliang,  contributed  by  Dr.  S.  Wells  Williams,'  pro- 
fessor of  oriental  languages  at  Yale  University.  Like  nearly  all 
writers  previous  to  the  last  few  years,  he  confuses  the  sorgo  grown 
locally  on  and  near  Tsungming  Island,  Chekiaog,  with  the  kaoliangs 
grown  generally  throughout  northern  China,  The  uses  he  mentions 
are  for  the  kaoliang  plant,  except  perhaps  the  reference  to  the  prac- 
tice of  chewing  the  stems.  His  statements  regarding  its  uses  are  as 
follows: 

The  Chinese  are  abundantly  supplied  with  good  and  cheap  sugar  in  all  portions  of 
their  empire,  coming  from  the  sugar  canes  of  the  south;  they  have,  consequently,  no 
need  of  other  sources  than  this  plant.  Their  uses  for  sorghum  are  various — fodder  for 
cattle  from  its  leaves,  fuel,  wattiesfor  fences,  etc.,  from  the  stalks.  In  bindii^  several 
of  these  bother  and  cementing  witli  clay  they  get  a  cheap  substitute  for  poata, 
while  the  stalks  in  many  w^ys  take  the  place  of  timber. 

Many  varieties  of  the  grain,  block,  red,  and  white,  are  known  to  the  fanner.  Its 
seeds,  which  are  abundant,  are  used  for  making  a  sort  of  spirits,  also  occasionally  for 
feeding  to  hones,  mules,  and  camels. 

The  plant  is  almost  wholly  confined  in  its  cultivation  to  the  provinces  north  of  the 
Yangtze  River  and  forms  in  this  region  one  of  the  principal  crops.  It  is  not  employed 
as  food  for  man  save  in  times  of  famine  and  great  stress.  When  ripe  the  grain  is  about 
the  size  of  duck  shot.    •    •    • 

The  20  or  more  varieties'  which  President  Angell  brought  from<!hina  could  prob- 
ably bo  increased  in  number  if  the  collection  were  made  from  a  more  extended  area. 

The  uses  of  this  plant  for  fuel  tend  to  increase  attention  to  the  development  of  its 
stalk  rather  than  the  grain. 

The  plant  often  attains  a  he^ht  of  15  or  16  feet.  The  common  practice  of  stripping 
off  all  the  leaves  within  reach  upon  the  growing  stalk  for  feeding  cattle  increases 
very  materially  its  woody  fiber.  Cutting  the  stems  while  in  their  prime  of  growth 
and  chewing  them  green,  as  Southerners  do  the  sugar  cane,  is  not  unusual  in  the 
North. 

KaoUang  becomes  leas  extensively  grown  as  one  goes  southward 
in  China,  but  the  number  of  uses  to  which  it  is  put  does  not  diminish 

>  WIUiHinB,  9.  Wells.    Od  the  Soijluun  [Kow-liHiig)  of  Chlaa.    Kcpmt,  NHtlooal  Academy  o(  Sciences, 
Novembei,  1X82,  pp.  S7-S8.    1883. 
•Collier,  Pcler.    Sarsbum.    AtOErican  Agriculturiat,  vol.  4S,  ISSS,  p. 
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in  proportion.  Chekiang  is  the  most  southern  coastal  province  from 
which  samples  have  been  received.  A  brown-seeded  kaoliang  (S.  P. 
I.  No.  16792)  waa  obtained  with  other  seeds  at  Ilangchow,  in  Chekiang, 
by  Vice  Consul  Frederick  D.  Cloud  in  1905.  In  sending  them,  after 
discussing  the  mixing  of  kaoliang  seed  with  soy  beans  and  other 
forage  for  horse  feed,  he  says: ' 

Perhftpa  the  "kaoliang"  is  the  moet  highly  prized  of  all  ttmtge  plantfl grown  in  Chiiw. 
No  part  of  the  plant  goea  to  waste.  Two  or  three  weeks  before  the  plant  maturee  and 
the  seed  is  ripe  the  fanner  stripe  nearly  all  the  blades  from  the  plant,  ties  them  in 
bundles,  allows  them  to  cure  in  the  aun  for  a  few  days,  and  then  stacks  them  away 
indoors.  All  through  the  winter  these  blades  fre  keenly  relished  by  horses  and 
donkeys.  Then  the  seeds  are  gathered,  combed  out,  and  marketed.  Several  vaiie- 
tiee  of  alcohol  and  wines  are  made  from  these  seeds,  and  the  deadly  native  drink 
"sam-sbu" — at  least  one  variety  of  it — is  made  from  "kaoliang"  seed.  The  seed 
makes  excellent  food  for  stock  of  all  kinds.  The  loi^  stalks  are  thrown  on  the  thrash- 
inK  floor,  rolled  Rat  by  heavy  stone  rolleta,  carefully  cleaned  of  all  particles  of  pith, 
and  woven  into  a  great  variety  of  mats  and  matting,  suitable  for  use  on  floors,  for 
window  shades,  or  for  the  roofs  of  native  houses  and  sheds.  These  stalb  are  also 
extensively  used  for  fuel  by  the  farming  class.  It  is  a  most  valuable  crop  and  may  be 
found  throughout  all  the  northern  provinces.  Not  grown  much  as  for  south,  as  Hang- 
As  previously  noted,  Wilson  •  states  that  in  southwestern  China, 
in  the  provinces  of  Yunnan  and  Szechwan,  90  per  cent  of  the  seed 
is  used  for  making  wine,  being  only  occasionally  employed  for  food, 
more  particularly  in  the  mountain  districts.  Several  years  later, 
while  employed  as  a  collector  for  the  Arnold  Arboretum,  Jamaica 
Plain,  Mass.,  he  obtained  three  lots  of  brown-seeded  kaoliang  (S.  P. 
I.  Nos.  21676-21678)  at  or  near  Ichang,  in  the  province  of  Hupeh. 
Id  the  notes  transmitted  with  the  seed  he  says:* 

In  this  part  of  the  Yangtze  Valley  the  sole  use  of  sorghum  (kaoliang)  is  for  making 
wine  and  spirits.    I  can  find  no  record  of  its  being  used  for  food,  even  by  the  peasants. 

As  noted  by  Rein,*  Bellows,*  and  Sawano,"  the  chief  use  of  kaoliang 
in  Japan  is  for  a  windbreak  or  border  about  fields,  while  forms  with 
longer  panicles  and  shortened  rachis  are  utilized  for  making  brooms. 
Occasionally  it  is  used  for  human  food,  concerning  which  Sawano 
says:  "The  seeds  or  grains  are  used  generally  for  a  kind  of  cake  or 
pudding,  which  we  call  'mochi.'" 

The  different  uses  tabulated  below  have  been  specified  by  the  col- 
lectors of  the  samples  of  seeds  listed  by  number  and  by  the  authors 
whose  names  are  given.  .  The  full  text  of  the  notes  made  by  the  col- 

>  Swils  and  FlanU  Imported  during  the  Period  rrom  DsHmber,  1903, 1 
Dureou  of  Plant  Industi?,  V.  B.  Dept.  of  Agriculture,  1907,  pp.  237-238. 

5Wll8on,E.  n.,loc.  dl. 

>  Seeds  and  Flanu  Imported  during  the  Period  tram  July,  1900,  I     ~ 
Biumuol  riant  Industry,  U.  S.  Dept.  of  Agriculture,  IMS,  p.  173. 

<llelD,  I.  J.,  locrlt, 
>Bcl1owg,  E.  C.op.clt, 
•SuKano,  ].,op.  clt. 
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lectors  will  be  found  in  connection  with  the  descriptions  arranged 
numerically  on  later  pages  of  this  bulletin.  It  is  probable  that  there 
are  numerous  other  local  usee  for  the  plant  which  are  not  recorded  in 
the  tabulated  list. 

Table  I  .—Clatnfied  tue»  of  tiie  iaaKang  plant  in  eatUm  Ana. 
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INTRODUCTION    OP    VARIETIES. 

It  is  possible  that  seeds  of  kaoliang  varieties  were  sent  to  this 
country  previous  to  1860,  but  no  record  of  such  introduction  has  come 
to  the  attention  of  the  writer.  At  various  times  from  1793  to  1861, 
kaoliangs  had  been  noted  by  English  diplomatic  officers  and  others  ' 
as  growing  abundantly  along  the  Pei  from  Taku  to  considerably 
above  Tientsin  in  Chihli.  There  is  no  indication,  however,  of  any 
attempts  to  introduce  tliis  crop  into  western  lands. 

>  Bretaohnelder,  Emil.    Hlslorr  of  European  Rotwifral  DLvnverles  In  China,  vol.  1,  IHWt.  pp.  1ST-1SH, 
328,  SI3. 
FMtinK,  Robm.    A  Namlive  ol  a  Jonmey  to  tin  Capilab  of  Japan  uid  Cbtns,  IMO,  pp.  aia,  340. 
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HISTOftV   OF   EARLY   INTRODUCTIONB. 

In  1865  Afr.  Varnum  D.  Collins  was  sent  to  China  to  study  thp 
methods  supposedly  used  by  the  Cliinese  in  making  sirup  and  sugar 
from  sorgo.'  He  was  also  commissioned  to  got  additional  sorgo 
varieties  for  use  in  sugar-making  experiments  in  the  Unitp<l  States. 
In  the  paper  cited  he  makes  no  reference  to  the  sending  of  any  setnls 
of  kaoliangs  to  this  country.  From  other  sources,  however,  wc  know 
that  four  lots  of  seeds  were  received  from  him  and  that  some  of  them 


Meyet Brown  (Agrost.  No.  K, 
H53,  S.  P.  I.  No.  «O0),  Irom 

were  kaoliangs.'  These  were  probably  sent  after  his  paper  was 
written.  There  is  no  record  of  wliat  became  of  them  and  it  is  probable 
that  when  the  stems  were  found  lacking  in  saecharine  juice  they 
were  discarded  without  even  so  much  as  having  been  described. 
They  constitute  the  first  recorded  introduction  of  kaoliangs  into  the 
Unitp<l  States. 
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Dr.  Peter  Collier,  formerly  chemist  of  the  Department  of  Agri- 
culture, states  *  that  in  1881  he  received,  through  President  Angell, 
minister  to  China,  six  varieties  of  sorghum  seed,  the  names  of  which 
were  as  follows: 

H  wong-mao-ni  en-liang — Yellow-cap-glutinouB-mil  let . 

8aii-sui  -bu  ng-liang — Separated  -headetailka-red  -millet. 
San-Bui-pai-liang — Sepanted-headstolks- white-millet. 
Er-chiu-hung-Iiaug— Second  -autumn  -red-mi  llet. 
Ma- wei-oien-  liaDg—HorBe-tail-glutinous-millet. 
Ta-min-hung-liajig— Luge-people'  s-red-millet. 

The  third  and  fourth  varieties  are  depicted  in  platee  3  and  4  of 
Collier's  work.  Apparently  they  represent,  respectively,  a  white- 
seeded  sort  with  large,  loose  panicles,  similar  to  S,  P.  I,  No.  17920, 
and  a  brown-seeded  variety  with  small  and  very  compact  paniclos 
resembUng  S.  P.  I.  No.  18518. 

These  six  varieties,  which  came  from  Peking,  were  grown  by  Dr. 
Colher  at  Washington,  D.  C,  in  1882,  with  many  other  varieties 
from  other  countries.  That  they  were  all  true  kaoliangs  is  evident 
from  his  comparison  *  of  them  chemically  with  saccharine  varieties 
from  other  sources.  He  states,  further,  that  all  except  the  first  of 
these  Chinese  sorts  belong  to  his  fifth  class;  that  is,  they  prdduce  a 
single  stalk  from  each  seed,  with  no  suckers  from  the  roots  but  with 
branches  at  every  joint  of  the  parent  stalk.  The  first  variety  pro- 
duced sometimes  two  main  stalks  from  a  seed  and  sometimes  a 
single  stalk,  and  later  produced  suckers  from  the  roots. 

Several  references  *  have  also  been  found  to  20  varieties  of  non- 
saccharine  soighum  said  to  have  been  received  from  President 
Angell,  who  had  obtained  them  in  and  about  Peking.  From  an 
article  by  Dr.  Collier  *  it  appears  that  these  20  lota  did  not  represent 
a  later  shipment,  but  that  the  6  lots  of  seed  previously  discussed  were 
found,  on  growing  them,  to  represent  20  different  forms. 

A  few  years  after  the  testing  of  the  varieties  obtained  in  China 
by  President  Angell,  the  Kansas  Agricultural  Experiment  Station* 
grew  and  reported  on  three  varieties  in  1890.  They  were  obtained 
through  Consul  B.  F,  Franklin  at  Hankow,  which  is  in  Hupeh  Prov- 
ince and  is  also  the  source  of  S.  P.  I.  Nos,  4905  and  6604. 

These  three  varieties  were  described  quite  carefully,  except  that 
in  the  case  of  two  of  them  the  seeds  are  recorded  as  varying  from 

■  Confer,  Peter.    Borghum;  Its  Culture  and  Uaoulacture,  18S4,  pis.  3  uiil  4,  p.  IS. 

'  CiriUer,  op.  ciL,  pp.  mi-iOT,  &as-S37. 

>  WiUIuos,  a.  Weils.  On  the  5«gtium  (Kaoliang)  of  ChioB.  Report,  Nallona]  Acsdemy  of  Sciences, 
laS,  p.  S8 11883];  slao  qnoled  by  Collier,  op.  oIL,  p.  S2. 

Denton,  A,  A.,  uid  CrsmpCon,  C.  A.  Report  on  Sorghuin  Eiperlmeiits  at  Sterling,  Kuis.  Dulletln  20, 
Bureau  of  Cbemlstiy,  U.  S.  Department  of  AgilculUiiT,  ISgB,  p,  112. 

•  CoiUer,  Peter.    Sorgbam.    Aauricsn  Agrlcaituilst,  voL4£,  ISW,  p.  I£3. 

•  Ooorgesrai,  C.  C.  Experiments  wilb  FoRwe  Plaots.  Bultotiu  18,  Kansas  Agricultural  Experiment 
StatVM),  ISW,  pp.  1S2'183. 
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white  to  red  and,  in  one  case,  even  to  black,  all  in  the  same  head.  The 
apparent  mixture  of  white  and  colored  seeds  in  the  same  head  is 
probably  due  to  the  well-known  bleaching  of  the  yellowish  ovary 
just  before  the  appearaoce  of  the  pigment  which  gives  the  final  color 
to  the  seed.  There  is  no  later  record  showing  the  final  disposition 
of  these  three  varieties  and  it  is  probable  that  they  were  discarded 
in  favor  of  the  kafirs,  just  then  being  introduced  into  cultivation. 

BBCBNT  INTBODITCTtONS   AND  THBIR   BOUKCBS. 

The  official  introduction  of  kaoliai^  varieties  into  the  United  Statra 
by  the  TTnited  States  Department  of  Agriculture  began  with  the 
receipt  of  S.  P.  I.  No.  225  from  North  China  in  the  year  1898.  Be- 
tween that  time  and  the  close  of  the  year  1910  a  total  of  51  direct  and 
3  indirect  introductions  from  eastern  Asia  had  been  made. 

All  raricties  obtained  or  distributed  directly  by  the  Office  of  Foreign 
Seed  and  Plant  Introduction  of  the  Bureau  of  Plant  Industry  are  given 
aerial  numbers  called  S.  P.  I.  numbers.  When  such  varieties  are 
tested  by  the  other  offices  of  the  Bureau  interested  in  various  crops, 
they  are  usually  given  a  second  number  by  the  office  testing  them. 
The  two  offices  which  have  tested  kaoliangs  are  the  former  Division 
of  Agrostology  and  the  present  Office  of  Grain  Investigations.  The 
writer  has  had  charge  of  the  study  of  these  varieties  in  both  offices. 

In  Table  II  these  different  kinds  of  numbers  are  arranged  serially 
in  parallel  columns.  The  numbers  in  column  1  are  those  applied  to  a 
few  of  the  earher  introductions  by  the  Division  of  Agrostology.  The 
numbers  in  column  2  are  those  given  by  the  Office  of  Grain  Investiga- 
tions. Column  3  contains  the  original  introduction  numbers  given 
by  the  Office  of  Foreign  Seed  and  Plant  Introduction  so  far  as  the 
varieties  were  obtained  by  that  office.  In  order  to  maintain  theserial 
arrangement  it  has  been  necessary  to  enter  certain  numbers  twice,  Tri 
such  cases  one  entry  is  not  in  its  proper  numerical  sequence  and  is 
therefore  placed  in  parentheses.  Where  more  than  one  S.  P.  I,  num- 
ber is  found  opposite  a  G.  I.  number  it  indicates  that  successive  crops 
of  improved  seed  grown  in  this  country  have  been  given  new  S.  P.  I. 
numbers  to  facilitate  the  records  of  distribution.  Where  an  S.  P.  I. 
number  has  no  parallel  G.  I.  number  it  means  that  that  introduction 
was  not  grown  by  the  Office  of  Grain  Investigations.  ,In  the  single 
case  where  a  G,  I.  number  has  no  parallel  S.  P.  I.  number,  viz,  G.  I. 
No.  28,  it  represents  an  independent  accession,  similar  to  those  made 
by  the  former  Division  of  Agrostology.  This  table  shows  also  the 
source  of  the  original  seed  and  the  variety  of  the  kaohang  group  to 
which  it  boilings. 
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Table  II. — Liti  of  numbert  attigntd  to  hioliangt  hi  ihelHmtum  of  Agrcstoloyy.  hy  the 
OffiaofOrain  InvettigalMn»,tmdby  theOffiee  of  Foreign  Seed  and  Plant  Introductwn, 
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CbEklaoE,  China. 
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« 
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s 

Table  III  ahows  the  localities  from  which  these  varieties  of  kaoliang 
have  been  introduced.  These  localities  are  grouped  by  proTinces, 
under  the  major  political  division  of  which  they  are  a  part.  For 
each  city  and  town  the  approximate  latitude  and  longitude  ore  given, 
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when  the  place  could  be  found  on  recent  maps.  No  attempt  has  been 
made  to  indicate  the  position  more  closely  than  by  the  approximate 
parallel  and  meridian. 

As  stated  previously,  it  is  not  known  whether  the  sample  obtained 
in  Siberia  at  51°  north  latitude  was  grown  there  or  was  imported 
&om  some  point  in  Manchuria  having  a  more  southern  latitude. 


appraximaU  latitude  and  longitude. 
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TESTING   THE   INTRODUCTIONS. 

Some  of  the  earlier  introductions  by  the  Office  ot  Foreign  Seed  and 
Plant  Introduction,  as  well  as  severed  lots  obtained  independently  by 
the  writer,  were  tested  several  years  ago  from  the  standpoint  of  forage 
production.  Since  it  was  immediately  evident  that  the  fodder  was 
of  littie  value  they  were  mostly  discarded  after  being  grown  but  a 
single  season.  These  early  tests  were  made  at  the  Arlington  Experi- 
mental Farm  of  the  Bureau  of  Plant  Industry,  at  Arlington,  Va.,  and 
many  of  them  were  duplicated  at  the  State  experiment  stations  at 
Knoxville,  Tenn.,  Baton  Kouge,  La.,  and  Hays,  Kans.  The  writer 
wishes  to  express  here  his  thanks  to  the  directors  of  these  stations  and 
to  the  officers  in  charge  of  the  experimental  plats  for  their  courteous 
and  helpful  cooperation  in  these  tests.  Thanks  are  also  due  to  the 
Office  of  Forage-Crop  Investigations,  and  especially  to  Mr.  A.  B. 
Conner,  superintendent  of  the  forage  experiment  station  at  Chilli- 
cothe,  Tex.,  for  assistance  in  cooperative  varietal  tests  at  that  point. 
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Since  the  beginning  of  the  year  1906  nearly  all  kaoliang  introduc- 
tions have  been  tested  from  the  standpoint  of  grain  production  by  the 
Office  of  Grain  Investigationa.  As  soon  as  an  introduction  has  been 
received  and  given  an  accession  (S.  P.  I.)  number  by  the  Office  of 
Foreign  Seed  and  Plant  Introduction,  the  seed  is  transmitted  to  the 
writer  for  a  test  of  its  varietal  and  agronomic  characters.  After  receiv- 
ing a  Grain  Investigations  (G.  I.)  ntmiber,  a  sample  sufficient  for  a  him.- 
dredth-acre  nursery  row  is  sent  to  the  Amarillo  experiment  farm, 
which  is  the  chief  breeding  station  of  the  Office  of  Grain  Investiga^ 
tions  for  grain  sorghums.  This  farm  is  located  only  2  miles  from  the 
town  of  Amarillo,  in  the  Panhandle  of  Texas.  The  elevation  is 
3,600  feet,  the  average  annual  precipitation  about  21  inches,  the  sum- 
mer temperatures  high,  the  humidity  low,  and  evaporation  rapid. 
These  conditions  are  severe  enough  to  quickly  indicate  undesirable 
sorts.  The  season  is  short  enough  to  put  varieties  having  early  or 
medium  maturity  at  a  premium  and  yet  long  enough  to  permit  a  va- 
rietal study  of  later  maturing  forms. 

If  there  is  reason  to  believe,  in  advance  of  a  teat,  that  the  introduc- 
tion is  especially  early,  the  original  seed  is  also  tested  the  first  season 
at  one  or  two  points  in  the  North,  such  as  the  Bellefourche  and  High- 
more  experiment  farms  in  South  Dakota,  but  otherwise  the  prelimi- 
nary teat  is  confined  to  the  Amarillo  form. 

The  nursery  row,  grown  from  the  original  seed,  is  the  basis  of 
selection  for  future  tests.  If  the  crop  proves  early,  with  a  satisfac- 
tory habit  of  growth  and  a  desirable  type  of  head,  a  considerable 
number  of  heads  are  selected  for  growing  in  head  rows  the  following 
season  at  other  points.  If,  as  more  commonly  happens,  the  variety 
proves  late,  or  of  too  tall  a  growth,  or  with  an  undesirable  type  of 
head,  or  a  mixture  of  two  or  more  forms,  a  limited  number  of  heads 
are  selected  to  be  grown  in  head  rows  again  the  following  seasoii  at 
the  Amarillo  experiment  farm.  Since  the  kaoUangs  are  likely  to 
have  a  limited  field  of  usefulness  in  this  country,  all  selections  are 
made  looking  toward  the  increase  of  the  characters  necessary  to 
adapt  the  crop  to  the  desired  conditions. 

These  characters  briefly  are  earliness,  dwarf  to  medium  stature, 
and  compact  to  semicompact  heads,  well  ezserted  and  well  filled. 
Such  selection  often  quickly  ajters  the  nature  of  the  variety  so  much 
along  these  lines  that  a  description  of  the  average  plant  from  the 
original  seed  will  scu-cely  fit  the  improved  crop  of  two  or  three 
seasons  later. 

Table  IV  shows  the  varieties  that  have  been  under  experiment 
during  the  period  from  1906  to  1911,  inclusive,  in  which  the  writer 
has  been  engaged  in  the  study  of  sorghums  from  the  standpoint  of 
grain  production.    It  will  be  seen  that  35  introductions  have  beer 
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studied  during  the  period.  Of  this  number  10  have  been  discarded 
as  undesirable,  about  15  are  yet  on  probation,  and  about  10  are  con- 
sidered as  fixed  types  of  agronomic  value.  Five  of  this  last  group 
have  already  been  distributed  to  cooperating  farmers,  one  of  the 
oldest  selections  (No.  171)  in  considerable  quantity. 

Table  IV.—  Yean  t; 
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DBSCHIPTIVE   LIST   OF  INTRODUCTIONS. 

Tlie  following  list  includes  all  oiEcial  introductions  of  kaoliangs  by 
the  United  States  Department  of  Agriculture,  with  a  single  exception, 
so  far  aa  they  are  known  to  the  writer.  The  exception  not«d  is 
G.  I.  No.  28,  the  seed  of  which  did  not  germinate.  The  list  contains 
also  those  home-grown  selections,  from  original  introductions,  which 
have  been  given  new  numbers.  The  six  lots  represented  by  Nos. 
24990  to  24995  are  examples  of  such  renumberings  of  improved 
strains. 

Tlie  first  seven  numbers  described  are  those  received  independently 
and  accessioned  by  the  former  Division  of  Agrostolt^y.  Then  follow 
in  numerical  sequence  the  numerous  introductions  and  accessions  by 
the  Office  of  Foreign  Seed  and  Plant  Introduction,  52  in  all,  making  a 
total  of  59  separate  lots  described.  The  27  varieties  herein  described 
include  58  of  the  59  lots.  A  single  introduction,  S.  P.  I.  No.  22012, 
remains  unidentified  for  lack  of  sufficient  data. 

The  varieties  proposed  herein  must  be  understood  in  the  broad 
sense  in  most  cases.  They  are  group  varieties  rather  than  races  or 
strains.  From  most  of  them  it  is  possible  to  isolate  strains  suffi- 
ciently distinct  from  each  other  to  be  worthy  of  separate  names  when 
grown  several  years  and  fully  described. 
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It  is  probable  that  moBt  of  the  major  group  varieties  have  now 
been  obtained  and  studied.  Many  minor  forms  doubtless  exist  in 
China  and  Chosen  (Korea),  which  have  not  yet  been  introduced  into 
this  country.  They  will  probably  all  be  found  to  come  within  the 
limits  of  the  group  as  here  outlined.  Most  of  them  are  likely  also 
to  fall  into  the  group  varieties  as  hereafter  described  under  the 
classification  of  the  kaoliangs. 

In  characterizing  the  different  introductions  little  mention  has 
been  made  of  the  leaves  or  of  the  awns  on  the  lemmas  or  flowering 
glumes.  The  leaves  -are  small  compared  with  those  of  kafirs  or  of 
most  soigos  and  are  more  comparable  in  size  to  those  of  Amber  soi^ 
and  the  milos.  In  general,  tlie  leaves  are  proportionate  to  the  size 
and  height  of  the  culm  and  present  no  distinctive  features.  The 
same  is  true  of  the  awns,  which  are  universally  present. 

The  terms  used  in  describing  the  colors  of  the  seeds  and  glumes  are 
those  by  Ridgway.' 

Very  few  of  the  many  kaoliang  introductions  have  distinctive 
native  names,  so  far  as  is  indicated  by  the  notes  accompanying  the 
seeds.  In  the  few  cases  where  native  names  are  known  they  are 
usually  too  long  or  too  difficult  in  spelling  for  use  as  varietal  names. 
It  has  therefore  been  necessary  to  choose  a  name  for  each  of  the  27 
varieties  described.  The  endeavor  of  the  writer  has  been  to  apply 
short  and  simple  names,  as  was  done  previously  in  the  case  of  soy 
bean  varieties,*  and  it  is  hoped  that  these  names  may  commend  them- 
selves to  agronomists  and  crop  breeders.  The  second  word  of  the 
double  names,  as  White,  BlackhuU,  Brown,  etc.,  will  doubtless  be 
dropped  in  the  case  of  varieties  which  finally  become  well  known. 


1442.  Brill  BlackkuU.  Received  bb  "  Bl&ckhull  White  kaoliang,"  by  Mr.  Ball,  from 
the  California  experiment  Btadon  (No.  142-1900)  in  1902;  grown  at  the  Arlington  Ex- 
perimental Farm  in  1903.  Plants  7  to  10  feet  hig^,  slender,  heading  in  95  days  when 
sown  May  20,  and  bearing  large,  lax,  oval-oblong  paniclee  10  to  14  inches  in  length; 
spikeleta  5.5  mm.  long;  seeds  ^ite,  narrowly  oval,  4.5  to  5  mm.  long  by  3  to  3.5  mm. 
wide,  three-fourths  inclosed  by  shining  black  glumes.  Some  plants  bore  panicles 
nmewhat  umbelliform.  with  longer  drooping  branches.  There  was  also  an  admixture 
of  a  brown  kaoliang  with  more  compact  and  oblong  panicles. 

1443.  ifuiden  WMu.  Received  as  "White  glutinous  kaoliang"  from  the  same 
source  as  No.  1442.  Grown  at  the  Ariington  farm  in  1903,  only  a  few  seeds  germinating; 
plants  8  to  9  feet  tall,  heading  in  94  days  from  seed  sown  on  May  20;  panicles  lax,  ovate 
pyramidal,  10  to  12  inches  long;  spikelets  4  to  6  mm.  long,  broadly  oval;  seeds  4  to  5 
mn.  by  3  to  3.5  mm.  wide,  oval  or  obovate  oval,  white,  about  one-third  exsert«d; 
glumes  3  to  4  mm.  long,  firm,  buff  to  orange  buff  and  orange  vermilion. 

1  RtdgWBj,  Robert.    A  NomoicbtDn  at  CohHa  for  NatimlliU,  ISBS,  120  pp.,  IT  pb. 

'  Ball,  CaAInn  R.  Soy  Beaa  VtrteUes.  BnlleUil  W,  Bunau  of  Plant  Industry,  U.S.  Dept.  of  Agrl- 
coltuic,  190T,  30  pp.,  S  pis.  (OI 23  varieUes  desorlbed  In  this  p^wr,  nanm  wen  nude  outrl^C  In  ]S  ini] 
dmpUSed  for  3  ol  the  lenulolnf  S.— G.  B.  B.) 
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1444.  ^an»enBroun(fig,  8,  a),  Receivedu  "Red  kaoliang"  from  the  same  source 
as  No.  1442.  Grown  at  Arlington  farm  in  1903,  producing  heads  in  90  days  on  plants 
10  feet  high,  bearing  large,  lax,  oval  panicles  12  t«  14  inches  long;  spiketeU  4.5  to  5.6 
mm,  long;  seeds  4  to  5  mm.  long  by  3  to  4  mm.  wide,  obovateoroval,  burnt  sienna  to 
cinnamon  anJ  bufi;  glumes  black,  shining,  4  to  4.5  nun,  long. 

1576.  Tokyo  Brown.  Received  from  Hon.  E.  C.  Bellows,  consul  general,  Yoko- 
hama, Japan,  on  March  G,  1903,  with  the  following  note: 

I  have  the  honor  to  tiansmit  a  package  of  Japanese  sor^um  seed,  of  the  kind  known 
as  moTokoihi-kibi.  Meeers.  L.  Boehmer  &  Co.,  norticulturists,  of  Yokohama,  who  have 
tumiflhed  this  seed  without  charge,  infonn  me  that  thia  Boi^um  "is  of  vet>[  little  im- 
portacce  in  Japan,  being  generally  planted  along  the  faordeis  of  fields  only,  in  order  to 
protectthefieldcropeagaLnst  winds,  etc.  In  some  parts  of  the  cauntrvwnere  rice  and 
other  cereals  do  not  grow,  sorghum  is,  to  a  certain  extent,  cultivated  aa  a  field  crop. 
It  is  sown  in  April  in  seed  beds  and  later  transplanted  at  intervals  of  8  or  10  inches." 
{Btllowi.') 

Grown  at  Arlington  farm  in  1903 ;  plants  very  slender,  5  to  7  feet  in  height,  producing 
beads  in  95  days;  panicles  ovate  pynunidal  or  somewhat  oval,  heavy,  6  to  11  inches 
long;  epikelets  3.6  to  4.5  mm.  long;  seeds  3  to  4.2  mm.  by  2.S  to  3.8  mm.  wide,  from 
broadly  obovate  to  nearly  lenticular;  chestnut  to  burnt  sienna;  glumes  clay  to  vina- 
ceous  cinnamon  and  maroon,  somewhat  gibbous  at  the  base,  transversely  Mouldered 
above  the  middle,  the  apex  strongly  depressed,  closely  appressed  to  the  seed. 

1584.  Paptrhull.  Received  from  Dr.  J.  Sawano,  imperial  experiment  station,  Tokyo, 
Japan,  April  23,  1903,  accompanied  by  the  following  memorandum: 

Andropogon  »orghum  Brot.  var.  taecJiaratua  Eoem.  Japanese  name,  tato^norokothi 
orrotohu.  This  plant  was  uitroduced  into  thiscountryfromChinaabout  28  years  ago. 
For  many  years  we  tried  to  prepire  sugar  from  it  in  many  localities,  but  with  poor  suc- 
cess, on  account  of  climatic  and  other  circumstances.  At  the  present  time  it  was  diffi- 
cult to  obtain  even  the  small  quantity  sent.    {Sawano.) 

Grown  at  Arlington  farm  in  1903;  plants  5  to  0  feet  taU  with  very  slender  stalks,  pro- 
ducing heads  in  92  days  when  sown  May  27;  panicles  avat«  conical,  slender,  6  to  10 
inches  long,  oft«n  one-sided  and  hence  right-angled  triangular  by  the  bending  of  the 
peduncle;  spikeleta  4.5  to  5.5  mm.  long;  glumes  black  or  occasionally  maroon,  thin, 
papery,  equaling  the  seeds;  seeds  3  to  4.5  mm,  by  2,5  to  3,5  mm.  wide,  oval,  russet. 

1586.    BoH  Brown.  Source,  the  same  ae  No.  1584. 

Andropogon  torghum  Brot.  var.  ohovatat  Hack.  Japanese  name,  AoH-moroiotAi. 
Its  cultivation  is  quite  similar  to  that  of  morokoihi  (see  No.  1586);  cultivated  princi- 
pally for  the  ears  or  (op  part  of  the  plant,  from  which,  after  the  seeds  are  thradied  out, 
we  make  brooms,  so  that  the  name  hoti,  meaning  broom,  is  jriven  to  the  plant.  It  is 
harvested  when  fairly,  but  not  fully,  ripe  because  when  ovemfie  it  is  too  weak  or  brittle 
to  be  used.    {Sawano.) 

Grown  at  Arlington  farm  in  1903;  sown  May  27  it  produced  heads  in  90  days.  The 
description  will  be  found  under  this  variety  in  ths  chapter  on  classification. 

1586.     TohyoBrmvn.  Soiurcesame  aslor  15M. 

Andropogon  lorghum  Brot,  var,  rul^ars  Hack,  Japanese  name,  (o-tiW.  Itisgen- 
erallyplanledalong  theboundary  of  afarmplat  asa  wind  shelter  for  another  principal 
summer  crop.  Ilscultivationie  very  easy,  and,  indeed,  the  farmer  does  not  pay  much 
attention  loit.  In  May  or  June  the  seeds  are  sown  in  one  or  two  rows.  It  is  harvested 
about  October  or  November,  when  the  beads  turn  yellowish  in  color.    (Sawano.) 

Grown  at  Arlington  farm  in  1903;  plants  6  feethigh,  producing  heads  in  90  days  when 
sownMay27aDdbearing  very  heavy,  oval  panicles,  3  to  11  inches  long  and  4  to  5  inches 
wide,  frequently  one-sided  from  the  bending  of  the  stems;  branches  spreading  or  as- 
cending; spikeletsbroadly  obovate,  3  to4  mm. in  length;  glumes  brick  red  to  maroon, 
otherwise  as  in  No,  157G:  seedaS  to4mm.  longby  2.5  to3.7mm.wide,  broadlyohavat« 
to  nearly  lenticular,  chestnut  lo  blackish  at  the  apices. 
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225.  Eamm  Brown.  Received  from  North  China  from  Prof.  K.  E.  Hansen  in 
March,  1898.  "Qa-oo-lan,  used  for  human  food."  Not  grown  by  the  writer  and  no 
record  of  its  habit  on  file;  spikelete  4  to  5.2  mm.  in  length;  glumes  black,  sbining; 
eeeda  3.5  to  5  nun.  long  by  2.5  to  3,S  mm.  wide,  obovat«  oval,  exaerted  about  one- 
fourth  th^  length,  walnut  brown  to  biimt  umber, 

939.  Mandiu  Brovm.  Received  from  Nertchinsk,  Siberia,  thioi^h  Prof.  N.  E. 
Hansen,  Hay  24,  1S98;  collected  by  Ifr.  Roborovaky.  Not  grown  by  the  writ«r,  but 
grown  by  He.  J.  E.  Payno  at  Cheyenne  Wells,  Colo,,  in  1900.  He  not«a  that  when 
planted  April  27  it  matured  eariier  than  Early  Amber  sorgo;  fipikelete  4.5  to  5  mm. 
long;  glumes  black,  shining,  3  mm.  long;  seeds  4  to  4,5  mm.  by  3  lo  4  mm.,  obovate 
oval  to  sublenticular,  chocolate  or  walnut  brown  to  buff,  exserted  nearly  one-half. 

3863  (AgroBt.  No.  1448).  Hansen  Brtnm  (Sg.  8,  b).  Received  from  Chma  through 
Dr.  H.  W.  Wiley,  Chief  of  the  Division  of  Chemistry,  September,  1899, 

" Kao  liana." — From  10  to  15  feet  in  height;  ^wtb  similar  to  com;  stalk  used  for 
fuel  and  hedges;  leaves  stripped  for  fodder;  giam  extensively  used  for  food  and  in  the 
manufacture  of  alcohol. 

Grown  at  Arlington  farm  in  1903;  plants  10  feet  in  height,  very  late,  heading  in 
106  days,  ripening  in  140  days;  panicles  large,  lax,  oblong  oval  or  sometimee  closely 
ovate,  12  to  14  inches  long;  spikelets  4.5  to  5.5  or  6  mm.  long;  glumes  black,  shining, 
4  to  5  mm.  long;  seeds  3.5  to  5  mm,  by  2.5  to  3  mm.,  obovate  oval,  bay  to  walnut 

4906  (Agrost,  No.  14S0).  Toh/o  Brown.  Received  from  Wuchang,  Hupeh,  China, 
Piesentcd  by  MeBsrs.  Q.  D.  Brill  and  J.  W.  Gilmore. 

Loh  goa  liang  (No.  38).  This  is  a  nonsccharine  soighum.  There  are  two  or  three 
kinds,  but  the  main  use  of  all  is  for  making  a  kind  of  whisky.     (GUnwre.) 

Grown  at  Arlington,  Va.,  Knoxville,  Tenn.,  and  Baton  Rouge,  La.,  in  1903.  No 
germination  obtained  at  Arlington  and  very  poor  germination  elsewhere.  Plants  1.5 
to  1.8  met«ra  (5  to  6  feet)  in  height,  stooling  freely;  panicles  oval,  lax,  large,  2.5  to 
3.5  dm.  {10  to  14  inches)  long,  the  branchee  1.5  dm.  (6  inches)  long  and  drooping,  the 
apex  of  the  panicle  often  noddii^;  spikelets  2.3  to  4  nmi.  long,  almost  spherical; 
glumes  coriaceous,  gibbous  at  the  base,  transversely  ridged  above  the  center,  the  apex 
strongly  depressed  and  closely  appreesed  to  the  seed,  mostly  cream  buff  diaded  to 
heliotrope,  to  burnt  sienna  and  claret;  seeds  2,5  to  3.5  mm.  by  2,5  to  3  mm.,  very 
broadly  obovate  or  mostly  sublenticular,  clay  to  dark  clay  or  darker,  nearly  included. 

6406  (Agrost.  No.  1453),    Baird  Bruth  {fig.  8,  c).    Received  from  PyengYang  (Ping- 
yang),  Choeen  (Korea),  May  3,  1901,    Presented  by  Rev.  W,  M.  Baird, 
.    A  kind  of  grain  similar  in  appearance  to  broom  com  or  sugar  cane.    The  seeds  are 
eat«n.     The  canes  are  very  straight  and  quite  useful.     Planted  in  Hay.     {Baird.) 

Grown  at  Arlington,  Va.,  in  1903.  Plants  l.S  to  2,7  meters  (6  to  9  feet)  in  height; 
panicles  slender,  light  colored,  umbelliform,  3  to  5  dm,  (12  to  20  inches]  long,  the  apex 
nodding  from  the  weight  of  seed;  spikelets  4.5  to  6  mm.  long;  glumes  shining,  clay 
to  tawny;  seeds  4  to  5  mm.  by  3  to  3.5  mm.,  oval,  flattened,  one-fourth  exsertod,  clay 
to  russet.    A  tall  and  medium-late  variety,  ripening  in  120  days  after  planting. 

6411  {AgroBt.  No.  1464).  Mtyer  Brown,  (fig,  8,  d).  Source  of  seed  same  as  for  No. 
6406. 

Kind  ofgiain  similar  in  appearance  to  broom  com  and  sugar  cane.  The  grain  is 
eaten  by  Koreans.    The  canes  are  straight  and  valuable.    (Baird.) 

Grown  at  Arlington,  Va.,  in  1903.  Plants  1.8  to  2.4  meters  (6  to  8  feet)  in  height, 
father  slender;  panicles  large,  heavy,  compact  or  semicompact,  1.5  to  2.5  dm.  (6  to  10 
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inches),  moatly  oae-sided  from  the  leanmg  of  the  stalks  and  peduncle,  darit  red  from 
the  large  and  well-euertcd  seeds;  spikeleta  4  to  5.6  mm.;  glumee  black,  ehiniiig; 
seeds  3.5 1«  5  mm.  long  by  2  to  4  mm.  wide,  oval  or  obovat«  oval,  a  few  sublenticular, 
exeerted  one-fourth  to  one-third,  ruaet  to  walnut  and  chocolate.  A  vuietyofmedium 
height  and  medium  early  in  maturity,  ripening  in  120  days. 

6604  (Agiost.  No.  1455;  also  G.  I.No.  326  selected  bom  Kanna  experiment  staticn 
No.  595,  which  was  grown  from  original  aeed  of  S.  P.  I.  No.  6604).  Hansen  Brown  in 
part;  Hankow  Brown  in  part  (PI.  II,  /).  Received  from  Hankow,  China,  under  the 
name  "Barbadoe  millet,"  May  17,  1901.    Presented  by  Mr.  G.  D.  Brill. 

Grown  at  Arlington,  Va.,  Knoxville,  Tenn.,  Baton  Rouge,  La.,  and  Hays,  Kans., 
in  1903.  It  proved  to  be  a  decided  mixture,  containing  the  tall,  late  variety  Hansen 
Brown,  2.4  to  3  meteiB  (8  to  10  feet)  in  height,  stout,  witii  la^  leaves  and  la^e  ovate 
or  conical  panicles,  some  lax,  some  more  dense.  It  contained  also  one  early  strain  of 
medium  height  which,  without  doubt,  is  the  one  later  designated  as  G.  I.  No.  326. 
In  1903  the  writer  was  concerned  only  with  forage-producing  varieties  and  this  one 
was  no  longer  grown.  Inl908,  however,  when  engaged  in  the  study  of  grain-producing 
sorghums,  he  obtained  from  the  Euisaa  experiment  station  a  sample  of  their  No.  505, 
which  was  deeigruited  as  G.  1.  No.  326.  This  was  ascertained  to  have  been  produced 
from  S,  P.  I.  No.  C604  and  quite  certainly  represents  the  early  strain  noted  in  1903. 
This  Kansas  strain  was  grown  at  Amarillo,  Tex.,  in  1909  and  may  be  described  as 
follows:  Plants  1.5  to  1.8  meters  (5  to  6  feet)  in  height;  panicles  oval  oblong,  2  to  2.7 
dm.  (8  to  11  inches)  in  length,  some  compact  with  continued  rachis  and  also  branches 
6  to  10  cm.  long,  often  naked  for  more  tlian  half  their  length;  spikelets  3  to  4.6  mm. 
long;  glumes  mostly  black  and  shining;  seeds  3  to  4  mm.  \oDg  by  2  to  5.3  mm.  wide, 
obovate  to  broadly  obovate  or  sublenticular,  cream  to  burnt  sienna,  scarcely  exserted. 
An  early  variety,  maturing  in  95  to  100  days  from  planting. 

6710  (AgTOTt.  No.  1457).  Srilt  BtackhuU.  Received  from  Peking,  China,  June  12, 
1901,  through  Mr.  G.  D.  Brill  (No.  156). 

"This  is  much  grown  for  human  food  around  Peking  and  is  considered  much 
superior  to  the  other  varieties."     (Brill.) 

Grown  at  Arlington,  Vs.,  and  Baton  Rouge,  La.,  in  1903,  No  germination  was 
obtained  at  the  former  plape  and  only  three  or  tour  seeds  grew  at  the  latter.  Plants 
2.4  to  2.7  meters  (8  to  9  feet)  in  height,  suckering  abundantly  by  reason  of  the  thin 
stand;  heads  oval,  lax,  large,  2.5  to  3.5  dm.  (10  to  14  inches)  long.  2  to 2.5  dm.  (8  to  10 
inches)  in  width.  Bpikelets4.5to6  mm.  long;  glumes  black,  shining;  seeds  narrowly 
oval  to  oval,  4  to  5.5  mm.  long  by  3  to  4  nun.  wide,  white.  A  tall  and  late  variety, 
maturing  in  120  to  140  days. 

16792  (G.  I.  No.  152).  Valley  Brown.  Received  from  Hangchow,  China,  Decem- 
ber 15,  1905,  through  Mr.  Frederick  D.  Cloud,  American  vice  consul. 

This  bean  (Black  soy.  No.  1679fi)  mixed  with  "kaoliar^"  (sorghum)  seed,  chopped 
grass,  orsiraw,  with  a  little  bran,  makes  the  very  best  horse  feeiT  Perbapsthe  "kao- 
liang" is  the  most  highly  prized  of  all  forage  plants  grown  in  China.  No  part  of 
the  plant  goes  to  waste.  Two  or  three  weeks  before  the  plant  matures  and  the  seed 
is  ripe  the  farmer  strips  nearly  all  the  blades  from  the  plant,  ties  them  in  bundles, 
allows  them  to  cure  in  the  sun  (or  a  few  days,  and  then  stacks  them  away  indoors. 
All  through  the  winter  these  blades  are  keenly  relished  by  horses  and  donkeys.  Then 
the  s^edsare  gathered,  combed  out.  and  marketed.  Several  varieties  of  alcohol  and 
wines  are  made  from  tlieae  seeds,  and  the  deadly  native  drink  "sam-shu" — at  least 
one  variety  of  it— is  made  from  "kaoliang"  seed.  The  seed  makes  excellent  food 
for  fitix'k  of  all  kinds.  The  long  stalks  are  thrown  on  the  thrashing  floor,  rolled  flat 
by  heavy  stone  rollerB,  carefully  cleaned  of  all  particles  of  pith,  and  woven  into 
a  great  variety  of  mats  and  matting,  suitable  for  use  on  floors,  for  window  shades, 
or  fur  the  roofs  of  native  houses  and  sheds.  These  stalks  are  also  extensively  used 
for  fuel  by  the  farming  class.    It  is  a  moat  valuable  crop  and  may  be  found  tfaiough- 


out  all  the  northern  provinces.    Not  grown  much  as  far  south  as  Haogchqw.    (Ctmuf.) 
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Grown  at  Chillicotbe  and  San  Antonio,  Tex.,  in  ld06.  Pl&nte  2.1  to  3  met«rB  (7 
to  10  feet)  in  height.  1.5  to  2  cm.  in  diameter  at  the  butt,  producing  1  to  3  suckers 
&nd  bearing  9  to  13  leaves,  5  to  7  cm.  (2  to  3  inches)  wide  and  6  to  7.5  dm.  (2  to  2.S 
feet)  long;  paniclea  broadly  oval  or  occasionally  ovat«,  large,  2  to  3.5  dm.  (8  to  14 
inches)  long,  1  to  2  dm.  (4  to  8  inches)  wide;  spikelets  obovate,  4  to  5.5  nun.  long; 
glumes  3,5  to  4.5  mm.  long,  buff  to  lawny  or  claret  brown;  seeds  3.5  to  5  mm.  long 
by  2.5  to  4  mm.  wide,  obovat«  oval,  chestnut  to  ruaeet  and  buff.  The  original  intro- 
duction contained  a  miiture  of  vanetiea  and  some  hybrids.  The  principal  variety, 
to  which  the  name  is  applied,  is  of  medium  height  and  medium-early  maturity, 
ripening  in  100  to  105  days, 

17920  (G.  I.  No.  120).  BrUl  BUuMuU  (PI.  11,  A),  Received  from  Peesan,  China, 
February  23,  1906,  through  Mr.  Frank  N.  Meyer,  Agricultural  Explorer,  Bureau  of 
Plant  Industry, 


Grown  in  varietal  test  at  Amarillo,  Chillicothe,  and  San  Antonio,  Tex,,  in  1906. 
Plants  2.1  to  3.6  meters  (7  to  12  feet)  in  height,  partly  proportionate  to  locality,  pro- 
ducing I  to  3  Buckers  and  bearing  10  to  15  leaves  each  8  to  7.5  cm.  (2.5  to  3  inches) 
wide  and  6  to  7,5  dm.  (2  to  2.5  feet]  in  length;  panicles  broadly  oval,  lax,  heavy 
(weighing  3  ounces  each),  2.2  to  3.5  dm.  (9  to  14  inches)  long  and  I-  to  1.5  dm.  (4  to 
6  inches)  wide,  la^e,  much-branched,  the  lower  branches  1,2  io  2,5  dm.  (5  to  10 
inches)  long,  flexuous  at  the  base,  equaling  the  rachis,  or  one-half  to  seven-tenths 
as  long  as  the  panicle;  epikelela  obovate  oval,  0  lo7  mm.  long;  glumes  black,  shining, 
3  to  4.5  mm.  long;  seeds  oval  or  narrowly  oval,  white,  4  to  6  mm.  long  by  3  to  3.5 
mm.  wide,  one-third  exeerted;  anthers  pale  yellow  and  stigmas  white  at  San  Antonio. 
A  tall,  late-maturing  variety,  ripening  seed  in  120  to  135  days  from  planting. 

17921  (G.  I.  No.  121).  ITanten  Brovin  (fig.  9.  left;  PI,  11,  E).  Source  the  same  tte 
for  No.  17920. 

(No.  23,  a.)  A  variety  with  dark-brown  seeds,  universally  used  throughout  North 
Cluna  as  fodder  for  domestic  animals.  The  stems  of  so^hum  are  used  in  building 
houses,  the  stalks  being  embedded  in  the  mud  walls;  also  for  making  fences,  basketa, 
mats,  tying  and  roofing  material,  and  for  fuel.    (Meyer.) 

Grown  in  varietal  test  at  Amarillo,  Chillicothe,  and  San  Antonio.  Tex.,  in  1906. 
Plants  2.1  to  3  meters  (7  to  10  feet)  in  height.  1.5  to  2  mm.  (0.5  to  0.7  inch)  in  butt 
diameter;  suckers,  1  to  3;  leaves,  10  to  13,  5  to  8  cm.  (2  to  3  inches)  wide,  6  to  7.5 
dm.  (2  to  2.5  feet)  in  length;  panicles  broadly  oval,  semicompact  to  lax,  2  to  3  dm. 
(8  to  12  inches)  long  and  1  to  2  dm.  (4  (o  8  inches)  wide;  spikelets  5.5  to  6  mm.  long; 
glumes  black,  shining,  4  mm.  long;  seeds  4.5  to  5.5  nun.  long  by  3.5  to  4.5  mm.  wide, 
bay  to  cinnamon,  one-half  exserted.    A  tail  and  late  variety,  maturing  in  125  to  140 

17922  (G.  1.  No.  122).  Ptetan  Brown  (PL  IT.  N).  Source  the  same  as  for  No. 
17920. 

(No.  23,  a.)  A  variety  with  light-brown  seeds,  not  very  much  grown.  It  is  used 
where  found  as  a  fodder  plant  and  abo  for  making  a  brown-colored  kind  of  br^id. 
(Mq/er.) 

Grown  in  varietal  teat  at  Amarillo.  Chillicothe,  and  San  Antonio,  Tex.,  in  1906, 
.  and  at  different  points  continuously  thereafter.  Plants  2  to  2,4  meters  (6.5  to  8 
feet)  in  height;  BUckers,  1  to  3;  leaves.  9  to  1 1,  5  to  7  cm.  (2  to  2.6  inches)  wide,  4.5 
to  6  dm.  (1.5  to  2  feet)  in  length;  panicles  erect,  well  exserted,  ovate  conical  or  fre- 
quently one-sided  by  the  bending  of  the  peduncle,  1.5  to  2.8  dm.  (6  to  11  inches) 
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long,  1  to  1.5  dm.  (4  to  6  inches)  wide;  epikelela  oval.  4  to  5.5  mm.  long;  glumes 
3.5  to  4.5  mm.  long,  clay  to  madder  brown;  aeeda  3.5  to  5  mm.  long  by  3  id  4  mm. 
wide,  mostly  oval  or  some  broadly  obovate,  niaset  to  bay  in  the  original  sample, 
becoming  cream  buff  to  raw  sienna  and  hazel  in  later  yeare.  A  ^'ariety  of  medium- 
late  maturity,  ripening  in  115  te  12S  days.  The  strain  under  selection,  G.  I.  No. 
122,  IB  about  5,5  feet  in  height  and  matures  in  110  to  115  days. 

17923  (G.  I.  No,  123);  24991.  Tienttin  Brown  (%,  9,  right;  PI.  JI,  F).  Keceivod 
ttom  Tientsin,  Chihli,  China,  through  Bilr.  F.  N.  Heyer,  February  23, 1906. 

(No.  151,  a.)  A  superior 
variety  of  soighum  which 
^wB  from  15  to  20  feet 
in  height.  The  grain  is 
ground,  and  from  the  flour 
a  good  kind  of  bread  ia 
made;  is  used  also  for  the 
same  purpose  as  the  one  de- 
scribed under  No.  22,  a  (S. 
P.  1.  No,  17921).  In  addi- 
tion to  this  the  leaves  are 
pulled  off  before  they  have 
turned  brown,  when  Ihey 
make  an  excellent  catUe 
food,  either  fresh  or  dry. 
The  rooto  are  also  dug  and 
usedttsfuel.     (Meytr.) 

Grown  in  varietal  t««t«t 
Amarillo.  Chillicothe,  and 
SanAntonio,Tex.,inl906, 
and  at  various  points  in 
1907.  A  varietyof medium 
height  and  ma  ( urity ,  ripen- 
iiiginl05tol20days.  The 
large  heads  are  not  well 
filled  at  the  base.  It  dif- 
fers from  Hansen  Brown 
chiefly  in  beingearlier.  A 
deecription  wilt  be  found 
under  this  variety  in  the 
clasBification. 

18518(G.r.Ko.l71):alao 
24992,  24993,  and  24994. 
ifandtu  Broti-n  (dg.  10;  PI. 
IT,  H).  Received  from 
Manchuria  through  the 
Yokohama  Nureery  Co., 
Yokohama,  Japan,  May  9, 
1906. 


Fia.  B.— Plantg  ol  two  brown  kaoUaog  varlettet,  IlaDten  Brovo  (G.I. 
No.  m,  8.  p.  1.  No.  17911},  and  TlensIlD  Brown  (O.  I.  No.  113, 
8.  P.  I.  No.  17923),  gnwn  fmm  ortglDsI  ued  at  CMUicothe,  Tax., 
September e,iwe.   (PhotogrephedbrC. R. Bait.) 


Kaiilien  sorghum  of  Manchuria,  which  forms  the  staple  produce  of  that  country  and 
which  has  been  made  famous  in  the  last  year.  It  grows  8  to  10  feet  high;  the  stalka 
aud  grain  were  indiBpensable  tor  all  concerned.     (  Yokokama  Nunery  Co,) 

Grown  in  varietal  test  at  Amarillo,  Chillicothe,  and  San  Antonio,  Tex.,  in  1906,  at 
various  points  in  1907,  and  in  our  regular  field  experiments  each  year  thereafter. 
Plants  low.  1.4  lo  l.S  meterB(4.5  to6  feet)  in  height,  .6  to  1  cm.  (.25  to  .40  of  an  in9h) 
in  butt  diameter;  suckers  1  to  3;  leaves  7  to  9,  small,  4  to  6  cm.  (1,5  to  2.5  inchee) 
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wide,  3  to  4.5  dm.  (1  to  1.5  feet)  long;  panicle  well  exsertcd,  oval,  2  to  2.5  dm.  (8  to 
10  inches)  long,  the  lower  branchee  5  to  10  cm.  (2  to  4  inches)  in  length-  rachis  con- 
tinuous; Bpikelets  4.5  to  6  mm.  long;  glumes  black,  shining;  seeds  obovata  oval  to 
oval,  4  to  5.5  mm.  long  by  3  to  4  mm.  wide,  walnut  brown  to  burnt  sienna  or  madder 
brown  where  exposed,  and  white  to  buff  and  ruBset  where  included  in  the  glumes, 
one-third  eiflerted;  anthers  and  stigmas  yellow.  A  low,  early,  and  valuable  variety, 
ripening  in  90  to  100  days.  Widely  distributed  to  cooperating  larmers  at  higher 
elevations  in  the  central  Plains  area. 

18610  (G.  1.  No.  190).  ifuiden  WhiU  {fig.  11;  PI.  II,  D).  Received  from  Shan- 
hai-kwan,  ChiUi,  China,  at  the  Plant  Introduction  Garden,  Chico,  Cal.,  from  Mr. 
F.  N.  Meyer,  May  18, 1906. 

(No.  153,a.)  A  vrhite-grained  variety  of  sorghum  grown  on  rather  alkaline  land. 
(Uei/er.) 

Grown  at  Amarillo  and  Ohillicothe,  Tex.,  Modesto,  Cal.,  and  North  Flatt«,  Nebr., 
in  1907.    Plants  1,5  to  3.4  meters  (5  to  8  feet)  in  height,  rather  stout,  1.2  to  2.5  cm. 


(0.5  to  1  inch)  in  butt  diameter,  mostly  without  suckers;  leaves  8  to  11;  panicles  oval 
or  ovate,  rather  heavy.  2  to  2.7  dm.  (8  to  11  inches)  in  length,  basal  branches  1  to  1.5 
(4  to  8  inchesl  long;  spikelets  broadlj'  oval.  5  to  6  mm,  long;  glumes  3  to  4  mm.  long, 
buff,  shadii^  strongly  to  orange  huff  and  orange  vermilion;  seeds  obovate  oval,  4  to  5 
mm.  long  by  3  to  3.5  mm,  wide,  white,  one-third  exserted.  A  medium-tall  variety, 
medium  early  to  medium  late  in  maturity,  ripenii^  in  105  to  115  daye.  One  early 
head  was  noted  a?  having  deciduous  spikeletj,  an  unusual  character  which  belongs  to 
the  wild  species  Andropogon  fiahpenrit  Brot. 
2G3 
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18611  (G.  1.  No.  191).     ifandtii  Brown.    Source  same  as  tor  18610. 

(154,  a.)  A  light-brown  colored  varipty  of  sorghum  grown  on  rather  alkaline  land. 
{Meyer.) 

Grown  in  varietal  trst  at  Amarillo  and  Chillicethe,  Tex.,  Modesto,  CaL.  and  Noith 
Platte,  Nebr,.  in  1907.  Plants  1.5  lo  2,1  meters  (5  to  7  feet)  in  height,  slender  to 
stout;  panicle  sraall,  oval,  rather  compact,  1,5  to  2.2  dm.  (6  to  9  inches)  in  length, 
the  lower  branches  5.to  10  cm.  (2  to  4  inches)  long,  the  rachis  five-siiths  as  long  as  the 
panicle;  spikelels  4  to  5.5  mm.  long;  glumee  black.  Hhining;  seeds  obovate  Xa  broadly 
oboi-ate  oval.  3.5  t«  5  mm. 
long  by  3  to  4  mm.  wide, 

nifouB  lo  buB.  .K  low  to 
medium  variety  with  small 
panicles,  ripening  in  100  to 
105  days. 

18612  (G.  I.  No.  192). 
Mandfu  Brovm.  Source  the 
same  ae  (or  No,  18610. 

(156,  a.)  k  dark-brown 
colored  variety  of  sorghum 

Eown  on   ratner    nl&line 
nd.    {Meyer.) 

Grown  at  Amarillo  and 
Cliillicothe,  Tei.,  Modesto, 
Cal.,  and  North  PUtle, 
Nebr,  in  1907.  Plants 
slender,  1.5  to  2.1  metats 
(5  to7feet)in height;  pani> 
cles  medium  size,  light 
weight,  tax,  2  to  2.7  dm. 
(8  toll  inches)long;  spike- 
lets  oval,  5  to  6  mm.  long; 
glumesblack,  shining;  seeds 
narrowly  oval  to  oval  oc 
obovate,  4  to  6  mm.  long, 
2.5  to  4  mm.  wide,  ruaet  to 
burnt  umber  and  bay,  one- 
third  exsertcd.  A  low  to 
medium  variety,  of  medium 
early  maturity,  ripening  in 
100  to  105  daya. 

18613.    Headlandt  BrvA. 

Received  from    Peking, 

China,  at-the  Plant  luLro- 

Pio.il.-P1aniso(Muk<l.nWhltekwlianB(aT.No.iso,s.P^I       duotionGarden,Chico,Cal., 

No.  1SS101.  Amai    0,  Tex.,  October  5,  1908.    (PholOErapheJ         ,  .     .,       -.    «    ■,! 

bvc  R.UM.)  ihmMgh  Mr.T.  N.  Meyer, 

May  18.  1900. 
(No.  172.  a.)  White  seeded.     Given  lo  me  by  Mr.  J.  T.  Headlands,  of  the  Metho- 
dist Mission,   Peking.     This   is  the  drooping  variety  used  to  make  brooms  from. 
{Ma/er.) 

Grown  at  Chico,  Cal.,  in  190().  but  no  record  of  its  habit  avaibble.  Planted  at 
Chillicothe,  Tex.,  in  1907,  but  the  seed  did  not  germinate.  A  description  of  the 
original  panicle  will  be  found  under  this  variety  in  the  classification. 
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18614.  BairdBnuh.  Source  the  same  as  for  10613.  "  (No.  172,  a.)  Brown  eeeded." 
Grown  at  Chico,  Cal.,  in  1906,  but  no  recoid  is  available.  Grown  at  Chillicotbe, 
Tex.,  in  1907.  PlantaslendeT,2.4  inelerB(8feet)in  height;  panicles  eubuinbell if onn, 
3  to  3.7  dm.  (12  to  1&  incbes)  in  length,  lower  branches  1.2  to  2  dm.  (5  to  8  incbee) 
long,  and  the  lachis  one-balf  to  three-fourtha  as  long  as  tbe  panicle;  spikeleta  4.5  to  8 
nun.  long;  glumes  4  to  6  mm.  long,  buff-yellow  to  burnt  aienna;  aeede  obovate,  obo 
vateoval.oroval,  4  to5.5mm,  longby  3  to3.5mm.wide,  bulf  yellow  and  burnt  sienna 
to  bay,  one-fifth  to  one-fourth  exaerted.  A  variety  of  medium  height  and  of  medium 
lat«  maturity. 

18625.  Meyer  Brown.  Received  from  Kungkitschang,  Chihli,  China,  at  the  Plant 
Introduction  Garden,  Chico,  Cal.,  through  Mr.  F.  N.  Meyer,  May  18, 1906.  "(No. 
171,  a.)    Bed  seeded," 

Grown  at  Chico,  Cal.,  in  1906,  but  no  record  available.  Grown  at  Chillicotbe,  Tex., 
in  1907.  Plants  2.4  met«ra  (8  feet)  in  height;  panicles  eparse  and  lather  slender,  2.5 
to  3  dm.  (10  to  12  inches)  in  length,  the  lower  branchps  5  to  12  cm.  (2  to  5  inches) 
long,  and  the  rachia  two-thirds  as  long  as,  to  equaling,  the  panicle;  spikelels  oval, 
4.5  to  6  mm.  long;  glumes  seel  brown  or  black;  seeds  oval  or  abovat«,  4  to  5.5  mm. 
long  by  2.8  to  3.8  mm.  wide,  russet  to  bay.  A  variety  Of  medium  height  and  medium- 
late  maturity,  ripening  in  115  days. 

18626.  ChihUBnuk.    Source  the  same  as  for  18625.    "(No.lTl,a.)    ^^'hiteBeeded." 
Grown  at  Chico,  Cal.,  in  1906,  but  no  record  available.    Grown  at  Cbillicoihe,  Tex., 

in  1907.    A  description  will  be  found  under  this  variety  in  the  classification. 

19187  (G.  I.  No.  193).  Kati  Brown  (PI.  II,  G).  Received  from  Newchwang,  Man- 
churia, through  Mr.  F.  N.  Meyer,  August  28, 1906. 

(No.  259,  a)  Chinese  name,  laultang.  A  brown-colored  variety  of  sorghum,  said  to 
be  grown  on  the  mther  alkaline  lands  around  Newchwang.    (Meyer.) 

Grown  in  varietal  test  at  Amarillo  and  Chillicotbe,  Tex.,  Hays,  Kans.,  North  Platte, 
Nebr.,  Higbmore,  S.  Dak.,  and  Modesto,  Cal.,  in  1907.  A  description  will  be  found 
under  this  variety  in  the  classificatioa.  A  low  to  medium  variety,  early  to  medium 
early  in  maturity,  ripening  in  100  to  110  days.  Differs  from  Manchu  Brown  chiefly 
in  greater  height  and  later  maturity.    Name  suggested  by  its  reported  use  on  alkaline 

£0612  (G.  I.  No.  261);  also  24995.  Manchu  Brown  (fig.  12).  Received  from  Man- 
churia throng  Prof.  N,  E.  Hansen,  Agricultural  Explorer,  March,  1907. 

(No.  92)  Qoalan.  Brought  by  a  Russian  student-soldier  from  Klanchuria  after  the 
RusBoJapanese  War.    {l£m*en.) 

Grown  at  Amarillo,  Tex.,  in  1907.  Plants  slender,  1.2  to  l.S  meters  (4  to  6  feet) 
in  height;  leaves  small,  7  to  10;  panicles  small  to  medium,  sparse,  of  light  weight, 
narrowly  ovate  or  conical,  1.5  to  2.5  dm.  (6  to  10  inches)  in  length,  the  lower  branches 
5  to  10  cm.  (2  to  4  inches)  long;  spikelets  5  to  6  mm.  long;  glumes  black,  shining; 
seeds  oval  or  obovate  oval,  4  to  5.5  mm.  longby  3  to4  mm.  wide,  burnt  umber  to  taw 
umber  to  buff,  one-fourth  exeetted.  A  low  and  extra-early  variety,  maturing  in  85 
to  95  days,  the  earliest  of  any  introduction  yet  tested.  It  b  proving  of  value  in 
extending  the  cultivation  of  this  crap  to  South  Dakota  and  other  Northern  and  North- 
western States. 

20e20(G.I.No.262).  Mantku.  Brown  (?).  Received  from Usuri  Province,  Siberia, 
through  Prof.  N.  E.  Hansen,  Agricultural  Explorer,  March,  1907. 

(No.  100)  GaoUm.  This  variety  grows  from  20  to  25  feet  in  height,  and  during  the 
RuBSfrJapaneee  war  the  Cossacks  on  horseback  found  trouble  in  getting  throng  the 
eoti^tm)  fields,  ae  they  would  be  lost  from  view  even  with  their  spears.    (ifan«cn-) 
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Planted  at  Amarillo,  Tex,,  in  1907,  but  no  seed  genninated.  Plant  not  known  and 
identification  doubthil;  epikeleta  4  to  5,5  mm,;  glumes  chestnut  to  nukroon,  Bhining; 
BeedBobovataorobovat«oval,4,&mm.longby  3to3.Smm.  wide,  walnut  brown  to  bay. 

20621  (G.  I.  No,  263).    PaperhuU.    Source  Biimfe  an  for  No.  20620.,. 
•    (No.  101)  Goolan.     For  deBcription  me  No.  100  (S.  P.  I.  No.  20620).     The  head 
does  not  appear  as  compact  as  in  No.  lOO.    Seed  brought  from  Manchuria  by  a  Riuaian 
student-soldier  after  the  Bueso-Japaneee  war.    (Hanten.) 

Grown  at  Amarillo,  Tex.,  in  1907,  and  again  in  1908.  Plants  1.5  to  2  metere  (5  lo 
6.5  feet)  in  height;  leaves  6  to  S;  panicle  ovate  or  ovate  conical,  sparse,  lax,  of  light 
weight;  spikelels  4.5  U)  5.5  mm.  long;  glumes  thin,  papery,  black,  shining,  equaling 
the  seed;  seeds  narrowly  oval,  4  to  5  mm.  long  by  2.5  to  3  mm.  wide,  burnt  umber. 


included.  A  low  variety  of  extra-early  to  early  maturity,  ripening  in  85  to  95  day»; 
beads,  however,  of  poor  quality  and  the  variety  discarded. 

20027  (G.  I.  No.  264).     Manchu  Brown{1).     Source  same  as  for  No.  20612. 

(No.  107)  Native  name,  Tjk-choo-meed-iiut.  This  variety  is  used  for  brooms  in 
Mani'huria.  Seed  broueht  from  Manchuria  by  a  Russian  student-soldier  after  the 
Russo-Japanese  war,    (Hanien.) 

Planted  at  Amarillo,  Tex.,  in  1907,  but  no  seed  germinated.  Plant  not  known  and 
identification  doubtful;  spikelets  4.5  to  5.5  mm.  long;  glumes  maroon  to  black  with 
buff  trimmings;  seeds  obovate  oval,  4  to  4.5  mm.  long  by  3  to  3.5  mm,  wide,  walnut 
brown  to  chocolate.  ,-,  , 
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20706  (G.  I.  No.  265).  Baird  Bruth  (?).  Received  Irom  the  southern  put  of  the 
Pacific  cowt  section  of  Usuri  Frovioce,  Silieria,  thi^Mi^  Prof.  N.  E.  Hansen,  Agri- 
cultunl  Explorer,  March,  IOO7. 

"(No.  186)  Gaolan."    (fliwwen.) 

Grown  at  Amarillo,  Tex.,  in  1907,  when  <kily  a  dugle  seed  germinated,  and  again , 
in  190S.  Plant  1 .5  to  1.8  meters  (5  to  6  feet)  in  height ;  leaves  7  to  8 ;  pftniclea  narrowly 
ovate  or  ctmical,  small,  lax-,  poorer  than  thoee  of  No.  20621  and  much  inferior  to  those 
of  No.  20612;  the  very  inunature  original  sample  has  spikeleta  4.5  to  5  mm.  long; 
glumes  buS  to  conl  to  madder  brown;  seeds  too  shrunken  for  accurate  measurement; 
apparently  no  home-grown  samples  preserved.  A  low  and  early  variety,  ripening  in 
85  to  95  days;  of  no  value. 

21077  (G.  1.  No.  272).  Muidm  White  (aee  fig.  14,  d).  Received  from  Uukden, 
Manchuria,  through  Mr.  Frank  N.  Meyer,  June  21,  1907. 

(No.  717,  a,  Januarv  23,  1907.)  A  white  sorghum;  Chinese  name,  Pai  lau  Hang. 
The  best  variety  of  white  millet  grown  around  Mukden.    It  is  used  as  a  food  in  the 

I —  _t :j —    — II  — I —   ~„j  ..i_  „«„ — I  ..(•..«  .g  vennicelli.    It  commands 

.     (Meyer.) 

Grown  at  Chillicothe,  Tex.,  in  1907,  and  at  Amarillo,  Tex.,  Hays,  Kane.,  Akron, 
Colo.,  Bellefourche,  S.  Dak.,  and  Dickinson,  N.  Dak.,  in  1908.  Plants  1.8  to  2.4 
meters  (6  to  8  feet)  in  height;  leaves  9  to  11;  panicles  large,  oval  to  conical,  lax,  2.2 
to 3 dm.  (9  to  12  inches)  in  length;  spikelets  oval,  4  to  5  mm.  long;  glumes  3  to  4  mm. 
long,  mostly  buff,  rarely  shaded;  seeds  oval  to  obovate  oval,  4  to  i.b  mm.  long  by  3 
to  3.5  nun.  wide,  one-fourth  to  one-third  exserted.  A  variety  of  medium  hei^tond 
of  medium-early  to  medium-late  maturity,  ripening  in  95  to  115  days;  panicles  less 
desirable  than  thoee  of  No.  17920. 

21078  (G.  I.  No.  273).     Valley  Broum  (fig.  14,  a).    Source  same  as  for  No.  21077. 
(No.  71S,  Oj  January  23, 1907.)    A  brown-colored  sorghum;  Chinese  name  tau  Hang. 

The  best  variety  of  brown  millet  grown  around  Mukden.  It  is  used  as  a  food  "in  the 
shape  of  porridge  and  c»kes;aleo  an  important  food  for  the  domestic  animals.    (Meyer.) 

The  record  tor  this  introduction  is  a  duplicate  of  that  for  No.  21077.  They  were 
introduced,  distributed,  and  tested  together  and  gave  identical  results,  Hie  chief 
difierence  apparent  in  the  field  being  in  the  color  of  the  seeds;  spikelets  4.S  to  5.7  mm. 
long;  glumes  buS  to  burnt  sienna;  seeds  oval,  broadly  oval  or  obovate,  3.5  to  5.2  mm. 
long  by  2.5  to  3.5  mm.  wide,  clay  to  burnt  sienna,  one-fourth  exserted. 

21676  (G.  I.  No.  276).  lAmg  Broum.  Received  from  Ichang,  Hupeh,  China, 
through  Mr.  E.  H.  Wilson,  collector  for  the  Arnold  Arboretum,  Jamaica  Plain,  Mass., 
in  November  and  December,  1907. 

(No.2e0.)  A  cereal  growing  6  to  12  feet  high.  Pellicles  reddish  black.  Cultivated 
■  in  the  valleys  and  low  nills  to  the  south  of  Ichang.    { Wition.) 

Grown  at  Amarillo,  Tex,,  in  1911.  A  description  will  be  found  in  the  classification. 
A  variety  of  medium  height  and  medium  maturity,  ripening  in  110  days  in  the  season 
tested. 

The  original  sample  contadned  some  nnaller  spikelets  with  glumes  gibbous  at  the 
base  and  transversely  ridged,  orange  vermilion  in  color,  apparently  the  same  as  thoee 
comprising  most  of  No.  21677.  When  grown,  the  resulting  plants  were  essentially 
Tokyo  Brown,  the  variety  represented  by  the  above  number,  which  is  discussed 

Tokyo  Brovm  (PI.  II,  P).    The  source  is  the  same  as  for 

(No.  260,  a.)  A  cereal  growing  6  to  12  feet  high.  Pellicles  block  or  nearly  so. 
Ctnnmonly  cultivated  in  (he  valleys  around  Ichang.    (Wilton.) 
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GioTn at  Amarillo,  Tex.,  in  1911.  PUnts  1.3  Co  1.7  meters (4.5  to 5.5 feet)  ia  hei^t, 
wiQi  stout  culms,  2.2  to  2.7  cm.  (0.9  to  1.2  inches)  in  butt  diameter;  leaves  11  to  12 
in  number,  0.S5  to  1  dm.  (3.5  to  4  inches)  wide,  7.5  to  S.l  dm.  (2.5  to  2.7  feet)  long; 
panicles  Uige,  conical,  lax,  3  to  3.7  dm.  (12  to  15  inches)  in  length,  exserted  5  cm. 
(2inches)orlees,  lowerbr)incheslto2dm.  (4  toSinchea)  long; spikeleta small,  broadly 
ovate,  3  mm.  wide  in  one  plane,  4  mm.  wide  in  the  other,  and  4  mm.  long;  glumee 
gibbous  at  the  base,  transversely  shouldered  above  the  center,  apex  depreracd  and 
appreseed  to  the  seed,  cinnamon,  cream,  and  clay  to  claret  brown  and  black;  seeds 
broadly  obovate  to  sublenticular,  3  to  3,5  mm.  wide  by  4  mm.  long,  ruaaet  to  burnt 
umber  in  the  original  seed,  cream  to  raw  sienna  and  burnt  sienna  in  the  Amarillo 
seed.  A  low  variety  of  medium  maturity,  ripening  in  110  days  in  Uie  sin^e  test  so 
far  made.  The  original  was  a  mixture  of  two  varieties,  the  one  described  below  and 
one  with  normal  glumes,  practically  identical  with  Tokyo  Brown,  G.  I.  No.  276, 
from  the  same  source. 

21678(0.  I.  No.  278).    Shari  BrovmifLU,  M).    Source  same  as  tor  No.  21676. 

(No.  202.)  Acerealgrowiag8tol2feethigh.  PelUclesdullred or redditfa chestnut. 
Widelv  cultivated  on  the  alluvial  flats  between  Shaeiand  Yochow,  and  more  especially 
around  Shaai.  It  was  from  the  last-named  place  that  the  seeds  were  obtained.  In 
this  part  of  the  Yangtze  Valley  the  sole  use  of  sorghum  (Inoliang)  is  for  making  wine 
and  spirits.    I  can  find  no  record  uE  its  being  used  for  food  even,  by  the  peasants. 

Grown  at  Amarillo,  Tex.,  in  1911,  A  description  will  be  found  in  the  chapter  on 
claaufication.  A  variety  of  medium  stature  and  maturity,  ripening  in  110  days  in 
(he  single  test  made. 

22010(0.1.  No.  293).  SAaji(unfli>UMn-/(l]g.  13;  fig- 14,  6.PI.  II,  R).  Received  from 
Chingaban,  Shantung.  China,  at  the  Plant  Introduction  Garden,  Chieo,  Cal.,  through 
Mr.  Frank  N.  Meyer,  February  12,  1908. 

(Nq.810,a,  AuguBtl2,1907.)  Chineaename,  CAie««^fM.  A  veryraredwarf  variety 
of  sorghum,  not  growing  higher  than  3  feet  and  making  dense  heads.  Grows  on  shallow 
sterile  soils  and  matures  much  earlier  than  the  taller  growing  varieties.  U»y  do  well 
in  the  aemiarid  regions  of  the  western  United  States.    {Meyer.) 

Grown  at  Amarillo,  Tex.,  in  1908,  and  continuously  there  and  at  other  points  there- 
after. Description  will'be  found  under  this  variety  in  the  classification.  A  very 
dwarf  variety  of  medium-early  maturity,  ripening  in  105  to  110  days. 

22011  (G.  I.  No.  327),  RedtUm.  Received  from  near  Chufoo  (Tsou"),  Shantung, 
China,  at  the  Plant  Introduction  Garden,  Chico,  Cal.,  through  Mr.  Frank  N.  Meyer, 
February  12,  1908. 

(No.  811,  a,  Sentember  7,  1907.)  A  red-stemmed  variety  used  in  the  manufacture 
of  mattings,  of  which  pretty  specimens  may  be  seen  once  in  a  while.     ( Meyer.) 

Grown  at  Chico,  Cal.,  in  190S,  but  no  record  is  available.  Grown  at  Amarillo, 
Tex.,  in  1909,  and  thereafter.  A  description  will  be  found  under  this  variety  in  the 
clarification.  A  low  to  medium  variety  of  early  maturity,  ripening  in  about  95 
days;  strikingly  characterized  by  the  reddish  stems. 

23012.  Variety  not  determined.  Received  from  near  Chungdun,  Shantung, 
China;  otherwise  same  as  No.  22010. 

(No.  812,a,  September  29,   1907.) 
sorghum.    The   ihrashed-out  heads  a 
alkali  well.     (Meyer.) 

Not  grown  by  the  writer  and  a  description  of  the  plant  is  not  available;  panicle 
sparse,  lax,  narrowly  ovate  conical,  4  dm.  (16  inches)  in  length,  somewhat  resembling 

I  Hi.  3.  C.  Slucti,  of  the  Office  of  Foreign  Seed  ami  Plant  IntrodwUon,  tdenUfles  the  Chufoo  of  ICr. 
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th&t  of  Minnesuta  Amber  soi^;  branches  1.5  U>  2  dm.  (6  to  8  inches)  long;  rachia  con- 
tinuous; spikelets  obuvut«  ovhI,  5  lo  5.5  mm.  long;  glumes  4.5  to  S  mm.  loDg,  eub- 
glaucoiis,  smokegrayorheliotTope;seedsoval,  4.5h)5mm.  longby  3b>3.5mm.  wide, 
clay  to  burnt  umber. 

22911  (G,  1,  No.  309).  ValUy  Broicn  (fig.  H,  c;  PI.  II,  J.).  From  Tsungming 
Island,  China.  Oblained  through  Rev,  J.  Ware  and  preaented  by  Dr.  S.  P.  Barchet, 
interpreter,  American  consulate,  Shanghai,  China.     Received  May  20,  1908. 

GrownatAmarillo,  Tei.,in  1908.  Plant  l.R  meters  (6  feet)  in  height  and  sloutish, 
2  to 2. 5 cm,  <1  inch)inbuttdiameter:leaveBS  tolOinnumbeT,  T.5log.5dm,  (3  to  3.5 
inches)  wide,  G  to  6.5  dm.  (2  to  2.2  feet)  long;  panicles  oval,  lax,  heavy,  2  to  3  dm. 
(8  to  12  inches)  long  and  1  to  2  dm.  (4  toSinches)  wide,  welIexserted;8pikelo1fi4  toS.R 


'  Pnuik  N.  Meyer.) 

I-  ^'"^Ri  glumes  mostly  buiT  or  clay,  shading  to  cardinal  and  mamon ;  sce<l8  broadly 
e  oval  to  sublenticular  or  siibepherical,  being  less  flattened  than  most,  3.5  to  5 
mm.  long  by  2.6  to  4  mm.  wide,  elay  to  walnut  brown  in  the  original  sample,  eream  to 
nfeaet  to  burnt  umber  in  lalj>r  years.  A  low  to  medium  variety,  early  to  medium- 
early  in  maturity,  ripening  in  100  to  105  days;  of  coitsiderable  promise  as  a  grain 

22912  (G.  I.  No.  310).  Bardut  Slackhull  (flg.  15;  PI.  II,  C).  Prom  Tsungming 
Island,  China.  Obtained  through  Rev.  J.  Ware  and  preeenled  by  Dr.  R.  P.  Barchet, 
interpreter,  American  ccmBulate,  Shanghai,  China.    Received  May  20,  1908. 

The  white  variety  (S.  P.  I.  No.  22912)  is  considered  inferior  to  the  red  (S.  P.  I.  No. 
22911,  Brown)j  though  planted  in  the  same  way.    It  is  planted  in  richly  manured 
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land  in  rows  6  inches  wide  covered  liahtly  with  half  aa  inch  of  earth.  If  plants  come 
up  too  thick  or  crowded,  the  plants  which  should  be  removed  are  not  pulled,  but  cut 
on  with  a  sharp  knife,  eo  as  not  to  disturb  the  roots  of  neighboring  plants.  (Barrel.) 

Grown  at  Amarillo,  Tex.,  in  1908,  and  thereafter,  A  description  will  be  found 
under  this  variety  in  the  ckuaification.  A  low  variety  of  early  to  medium-early 
maturity,  ripening  in  100  to  105  days;  unfortunately  allowed  to  hybridize  with  a  brown- 
seeded  variety  in  1908,  the  crop  of  1909  containing  50  per  cent  or  more  of  hybrids.  A 
pure  atrain  has  been  isolated  and  is  likely  to  prove  one  of  the  most  valuable  of  the 
introductions. 

23230  (G.  I .  No.  333).  ChuMn  Brown.  Received  from  Chusan  Islands,  Chekiang, 
China,  through  Mr.  Frank  14,  Meyer,  Agricultuml  Explorer,  and  brought  by  him  to 


Flo.  14.— RowiainveTBTlellNof  kBoltanE,  Amartrio,  Tex.,  August  20, 1  ACS:  a,  Vallej-  Brown  (a.  I.  No. 
173,  S.  V.  t.  No.  HOTS):  ».  Shantung  Dwarl  Brown  (Q,  I.  No.  293,  S,  P.  I.  No,  21010):  e,  VBlley  Brawn 
(0. 1.  No.  309,  .1.  P,  I.  No.  I»I1);  <(.  Mukdeo  While  (G.  1.  No.  7n,  S,  P,  I,  No.  21077);  *.  Barphel  BUck- 
hull  <a.  I.  No.  310,  B.  P.  I.  No.  22913.) 

the  Plant  Introduction  Garden,  Chico,  Cal.,  June,  1908.  Forwarded  to  Warfiington, 
D.  C,  and  received  July  6,  1908. 

(No.  983,0,  April,  1908.)  A  lall-growinj;  variety  of  sorriium,  coming  from  the 
Chusan  Islands,  called  Chang  ffun.  Obtained  from  Dr.  S.  P.  Barchet  at  Shanghai, 
China.     {Meyer,) 

Grown  at  Annarillo,  Tex.,  in  1909,  where  only  13  seeds  germinated,  each  producii^ 
two  Blalks.  No  description  of  the  plant  is  available;  glumoa  ehort,  chestnut  to  bay, 
ahining;  seeds  bioadly  ovat«  or  sublenticular,  3  to  4  mm.  long  by  2.5  to  3.5  mm.  wide, 
chocolate  to  burnt  umber  to  bay. 

23231  (G.  1.  No.  324),     Chuian  Brown  (PI.  II,  0).     Source  same  as  for  No.  23230. 

(No,  9K4.a,  April,  1908.)  A  dwarfv  form  ot  a  eoighum,  coming  from  the  Chusan 
Islands,  called  Tvan  tmin.  Obtained  from  Dr.  S.  P.  Barchet  at  Shanghai,  China. 
(Meyer.) 

Grown  at  Amarillo,  Tex.,  in  1909,  1910,  and  1911,  only  54  seeds  germinating  in  the 
first  year.  Plants  1.3  to  2  meters  (4.5  to  0.5  feet)  in  height,  mostly  without euckeis; 
leaves  9  to  11  in  number,  O.S  to  1  dm.  (3.2  to  4  inches)  wide,  6.5  to  7.5  dm.  (2.2  ti>  2.5 
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feet)  long;  paoicles  small,  compcict,  1.4  to  l.H  dm.  (5.5  to  7.5  inches)  long;  lower 
branches  ooly  5  to  9  cm.  in  length,  seeded  to  the  base;  TBchia  continuous;  apikeleta  3.5 
to  4  mm.  longjglumes  brick  red  to  maroon  and  darker,  BhiniQg;Beed8  broadly  obovato 
to  sublenticular,  3  lo  4  mm.  long  by  2,8  to  3.2  mm.  wide,  walnut  brown  to  bay  in 
original  sample;  clay  to  raw  sienna  to  bay.  A  low  variety  of  medium  maturity,  ripen- 
ing in  about  110  days  in  1910  and  1911. 


24478  (G.  I.  No.  328).  Mandiu  Brown.  Received  from  Manchuria,  through  Prot. 
N,  E.  Hansen,  Agricultural  Explorer,  December  3,  1908. 

(No.  85.)  Variety  Gaolan  from  the  Harbin  district,  bought  in  a  Chinese  bazaar  at 
Station  Manchuria,  the  first  station  in  Chinese  territory  going  east  on  the  Siberian 
Railway.    The  favorite  variety  in  northern  Manchuria.     (JIumen.) 

Grown  at  Amarillo,  Tex.,  in  1909,  and  thereafter.  Plants  1.4  to  1.8  meters  (4.5  to 
6  feet)  in  hei^'ht,  with  no  suckers  and  an  average  of  10  leaves;  jianicles  oval,  2  to  2.7 
dm.  (8  to  11  inches)  iu  length,  lower  branches  5  to  10  cm.  (2  to  4  inches)  long,  lacbis 


.dbyCoogle 


44  THE   KA0UANG8:   A   NEW   GROUP  OF  GBAtK   SOBOHUMS. 

coDtiDuotu;ipikeleta4.5  lob  nun.  long;  glumes  block,  fining;  seeds  obovate.ovAl,  or 
afewbtoMlly  obovat«,  4t«5mm.  longbyS  to  3.7  mm.  wide,  burnt  umber  with  choco- 
late tips.    A  low,  extra-early  to  early  variety,  ripening  in  80  to  90  days. 

24990  (G.  I.  No.  122).    Peaan  Bronm. 

Qrown  on  the  experiment  brm  at  Aniarillo,  I'ex.,  by  Mr.  John  F.  Roas,  aeaaon  of 
1908.    Received  March,  1909. 

Improved  by  selection  for  dwarf  atature,  productiveneas,  etc.,  from  S.  P.  I  No. 
17922,  by  Mr.  Carleton  R.  Ball. 

24991  (Q.  1.  No.  123).     TittUtin  firown. 

Oiown  as  was  No.  24990.     Improved  at  the  \aat  by  selection  from  No.  17923. 

24992  (G.  I.  No.  171,  A).     Mancku  Brown. 

Qrown  aa  waa  No.  24990.    Improved  at  ths  laat  by  eelertion  from  No.  18518. 

24993  (G.  I.  No.  171,  B).     Mandm.  Brown.     Record  the  sanie  hs  tor  No.  24992. 

24994  (G.  I.  No.  171,  C).     MandM  Brown.    Record  the  mme  ae  for  No.  24992. 

24995  (G.  I.  No.  261).     Miatcha.  Broom.     Grown  as  waa  No.  24990. 
Improved  by  Mr.  Carleton  R.  Ball,  by  selection  from  No.  20612. 

27653  (G.  I.  No.  412).  Korean  BladhuU  (PI.  II,  B).  Received  from  Choon  Chun, 
Choeen  (Korea)  April  4,  1910,  throush  Mr.  J.  Robert  Moose. 

Grown  at  Amarillo,  Tex.,  in  1910  and  1911.  A  description  will  be  found  under 
this  variety  in  the  classificatioD.  A  tall,  medium-early  variety  with  Urge  ovate- 
conical  heada,  maturing  in  103  and  108  days  in  the  two  seasons  tested. 

27554  (G.  I.  No.  413).     ChoorwAun  Broum  (PI.  II,  Q).     Source  same  aa  for  27553. 
Grown  at  Aniarillo,  Tex.,  in  1910  and  1911.    A  description  will  be  found  undo- 

this  variety  in  the  classification,  A  low  variety  of  medium-early  maturity,  ripeoixt); 
in  103  and  98  days  in  the  two  seasons  grown;  not  promising. 

27555  (Q.  I.  No.  414).     Moot*  Brovm.    Source  same  as  for  27553. 

Grown  at  Amarillo,  Tex.,  in  1910  and  1911.  A  description  will  be  found  in  the 
classification.  A  variety  of  medium  height  and  of  medium-late  maturity,  ri]>eaiiiK 
in  114  and  120  days  in  the  two  seasons  tested. 

28027  (G.  I.  No.  421).  Wart  Broum  (PI.  II,  K).  Received  from Tauntnuing  Island, 
Chetiajig,  China,  May  20,  1910.  Secured  by  Rev.  Jamee  Ware,  of  the  Foreign  Chris- 
tian Missionary  Society,  Shanghai,  China,  and  forwarded  throu^  Mr.  Amos  P.  Wilder, 
American  consul  general. 

Kowliang.  Said  to  be  the  finest  variety  on  the  island.  Teungming  is  an  alluvial 
island  in  the  estuary  of  the  Yangtze  River.  It  lies  between  31°and  32"  north  lati- 
tude. Prevailing  winds  from  southeast.  Total  length  from  east  to  west  60  miles; 
average  breadth  12  miles.  The  soil  ia  rich  except  at  the  northwest  comer,  where  it 
is  overcharged  with  alkali.  Population,  including  Hmall  islands  around  and  a  few 
towns  on  the  norlh  mainland,  1,200,000.     (Ware.) 

Grown  at  Amarillo,  Tex.,  in  1910  and  1911.  A  description  will  be  found  in  the 
classilication.  A  medium-low  and  early  to  medium-early  variety,  ripening  in  92 
days  in  1910  and  in  92  to  110  days  in  1911. 

28057  (G.  I.  No.  423).  ValUr/  Brown.  Received  from  Mukden,  Manchuria,  June 
2,  1910.  Produced  by  Mr.  Edward  C.  Parker,  agriculturist.  Bureau  of  Agriculture, 
Industry,  and  Commeroe,  Mukden,  Manchuria. 

High  stalk,  spreading  panicle.  Chinese  name,  Sungnui  htoliang.  This  plant  is 
the  chief  and  chaiacteriatic  crop  of  Manchuria.  Its  seeds  are  the  every-day  foud  of 
most  of  the  common  people,  aa  well  aa  the  chief  food  of  ^e  farm  animals.  The  leaves 
are  stripped  off  the  plant  for  live-stock  food,  and  the  stalks  »e  burned  to  boil  the 
water  and  heat  the  mud  houses  for  all  Manchuria,    This  sample  of  seed  comee  from 
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of  a  tBll-growins  variety  with  open 
B  beet  in  latitude  3S°  to  42°  north, 

^  .         ,  ,  ite  autumn  to  properly  mature.    It 

withstaada  drought  aod  hot,  drying  wiads  oetter  than  maize  and  will  also  stand  an 
excess  of  moisture  better  than  maize.  The  Bt&lks  ore  fibrous  and  rigid  and  do  not 
lodge  under  BtresB  as  eaaily  aa  maize.     (Parker.) 

Grown  at  Amarillo,  Te«.,  in  IfllO  and  1911.  Planto  2.1  to  2.7  metew  (7  to  9  feet). 
slender  to  medium  in  diameter;  leaves  9  to  10  in  number,  0.7  to  0.9  dm,  (2.7  to  3.S 
inches)  wide,  6  to  6.7  dm.  (2  to  2.2  feet)  long;  panicle  very  lax,  oval  or  subcouicol 
or  sometimes  nearly  one-eided,  large,  2.5  to3.5  dm.  (10  to  14  inchee)  in  length,  ezserted 
0.7  to  1,5  dm.  (3  to  8  inches),  with  lower  branches  1.2  to  2  dm.  (5  to  S  inchee)  loi^, 
and  upper  branches  1  to  1.2  dm.  (4  to  5  inches)  or  longer;  the  rachia  one-half  to  three- 
fourths  as  long  aa  the  panicle;  epikelets  4.5  to  5  mm.  long;  glumes  buff  to  clay  to 
hazel  to  brick  red;  ueeds  oval  to  obovate,  4  to  4.8  mm.  long  by  3  to  3.5  mm.  wide, 
cream  to  orange  buff,  russet  and  madder  brown,  in  ISIO  white,  buS,  hazel,  and  brick 
red,  in  1911  bufi  to  chestnut,  one-sixth  exserted.  A  medium-early  variety  of  medium 
height,  ripening  in  99  and  110  daya  in  the  two  seasons  tested. 

28058  (O.  I.  No.  424).     Parker  Broom  (PI.  11,  L).     Souite  same  as  for  28057. 

Short  stalk,  compact  panicle.  Chinese  name,  Chinma  kaoliang.  This  species 
matures  somewhat  earlier  than  the  tall  variety  (8.  P.  1.  No.  28057)  and  is  grown 
commonly  in  Manchuria  north  of  42°  north' latitude.  This  sample  comes  from  Muk- 
den, Manchuria.    Usage  same  as  No.  28057.    {Parker.) 

Grown  at  Amarillo,  Tex.,  in  1910  and  1911.  A  deecription  will  be  found  ui  the 
claseiflcation.  A  variety  of  medium  height  and  early  maturity,  ripening  in  92  and 
96  days  in  the  two  seasons  tested. 

CLASSIFICATION    OF   THE    KAOLIANGS. 
DESCRIPTtoN  OF  THE  UROUP. 

The  extensive  varietal  study  which  has  been  conducted  with  these 
introductions  makes  it  possible  to  characterize  the  group  of  kaohangs 
with  some  accuracy.  From  the  foregoing  descriptions  of  the  various 
introductions  it  becomes  apparent  that  there  is  much  diversity  of 
habit,  color,  etc.,  among  the  various  varieties.  Nevertheless,  they 
have  tsertain  characters  in  common.  Among  these  common  char- 
acters are  dry,  pithy,  and  rather  slender  stalks,  usually  only  1  to  3 
cm.  in  butt  diameter,  bearing  relatively  few  (8  to  11  or  sometimes  13) 
leaves  which  are  comparatively  small,  1  to  2.5  feet  long  and  1  to  2.5 
inches  wide;  glumes  never  exceeding  the  seed,  almost  wholly  gla- 
brous, and  lemmas  always  awned. 

Hie  rachis  and  panicle  branches  are  more  or  less  scabrous,  but 
not  pubescent  except  on  and  around  the  pulvini  or  swollen  bases  of 
the  panicle  branches.  The  sterile  spikelets  are  3  to  4  mm.  long  and 
narrowly  lanceolate  or  elliptical,  consisting  of  the  outer  glumes. 
The  awn  of  the  lemma  is  universally  present,  2  to  5  mm.  long, 
twisted,  and  geniculate  in  the  middle. 

In  habit  the  kaoliangs  vary  from  0.7  to  3.6  meters  in  height,  the 
panicles  varying  from  small,  oval,  and  compact  to  long,  umbelliform, 
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and  lax.  The  glumes  vary  from  gibbous  at  the  base,  transversely 
ridged  above  the  center  with  depressed  and  closely  appressed  apex 
to  thin,  flat,  and  chartaceous;  from  one-half  or  two-thirds  as  lonf; 
as  the  seeds  to  equaling  them;  from  cream  or  cream  buff  through 
various  shades  of  red  and  brown  to  blaek.  The  seeds  also  vary  in 
size  from  3  to  6  mm.  long;  in  shape  from  narrowly  oval  to  sub- 
lenticular, and  in  color  from  chalky  white  through  buff  and  orange 
buff  to  various  shades  of  reddish  brown  and  brown.  So  far  as  known 
all  are  susceptible  to  the  kernel  smut  {Spkacelotheca  reUiana) .  Almost 
all  lots  of  seed  imported  are  infected  with  this  disease. 

It  may  be  contended  that  the  varieties  having  glumes  gibbous  at 
the  base,  transversely  ridged  above  the  center,  and  the  apices 
depressed  and  closely  appressed  to  the  seed  should  really  be  placed 
in  a  group  separate  from  the  kaohangs.  These  glume  characters 
indicate  durra  affinities  and  it  is  probable  that  their  original  Indian 
progenitors  were  less  widely  separated  from  the  durras.  In  the  long 
time,  probably  centuries,  however,  which  has  elapsed  since  their 
introduction  to  China,  they  have  varied  in  the  same  directions  as  the 
more  typical  kaoliangs. 

Twenty-seven  varieties  of  kaoliang  are  described  in  this  paper. 
Five  of  these  are  in  the  white-seeded  section  of  the  group  and  22  in 
the  section  with  brown  seeds.  Of  the  5  varieties  having  white  seeds, 
3  fall  in  the  subsection  having  black  glumes  and  2  in  the  subsection 
with  buff  glumes.  Of  the  22  varieties  in  the  brown-seeded  section, 
8  occur  in  tlie  black-glumed  subsection  and  14  in  that  with  buff  to 
red  glumes.  These  27  varieties  include  58  of  the  59  separate  intro- 
ductions and  accessions  described.  Tho  remaining  one  is  a  recent 
introduction,  which  is  described  but  not  identified  for  lack  of  suffi- 
cient data. 

SET  TO   THE    VAKIETIES. 

I.  SeodB  while,  dirty  white,  or  cream. 
A.  Glumes  black,  ahining. 

1.  Seeds  white,  narrowly  oval  to  oval. 

a.  Paaiclefl  large,  lax,  oval  or  suburabellifoTm,  9  to  14  inches  long; 
plants  8  to  12  feet  tall,  lale. 
BriU  Blaeklmn  [Agroat.  No.  1442;  S.  P.  I.  Nob.  6710  (Agroel. 
No.  1457),  17920  (G.  I.  No,  120)]. 

2.  Seeds  dirty  white,  obovate  or  aubtenticular, 

a.  Panicle  lax,  ovate  or  ovate  conical  or  one-eided,  often  nodding,  S  to 

12  inches  long;  plants  S  to  8  feet  lall,  medium  early. 
Korean  Blackbull  [S.  P.  I.  No.  27553  (G.  I.  No.  412)]. 

b.  Panicle  semicompact,  oval,  7  to  10  inches,  erect;  plants  6  to  6  feet, 

medium  early. 
Barcbet  BlaekhuU  [S.  P.  I.  No.  22S12  (G.  I.  No.  310)]. 
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I.  Beeda  whiM,  dirty  wbiw,  or  creun— Continued. 

B.  Glumee  bud,  often  ahading  to  onuige  bufT  or  orange  venailioa. 

1.  Seeds  whit«,  oval  or  obovale  oval. 

o.  Panicle  lax,  oval  or  ovate,  laige,  8  to  12  inches  long;   plants  6  to  10 
feet  tall,  medium  early. 
Mukden  White  [Agioet.  No.  1443;  S.  P.  I.  Noa.  18610  (G.  I. 
No.  190),  21077  (G.  I.  No.  272)]. 

2.  Seeds  cream,  obovate  to  sublenticular. 

a.  Panicle  lax,  elongated,  umbelliform,  12  to  15  iuchee  long. 
Headlands  BroBb  [8.  P.  I.  No.  18613]. 

II.  Seeds  brown  or  reddish  brown. 
A.  Glumee  black,  Hhining. 

1.  Glumes  equaling  the  seed. 

a.  Glumes  coriaceous;  panicle  umbelliform;    planU  G   to  S   feet  tall, 
medium  lale. 
HoU  Brown  (Agroet.  No.  1585). 
6.  Glumes  thin,  papery;    ind(H«ecence  paniculate;    plants  5  to  6  feet 
(all,  early. 
PaperhuU  Brown  [Agroet.  No.  1584;  8.  P.  I.  No.  20621  (Q.  I.  No. 
263)]. 

2.  Glumee  shorter  than  the  seed. 

a.  Seeds  medium  to  large,  oval  to  obovat«  oval;    panicle  medium  to 

large,  lax,  S  to  14  iuchee  long. 
'Panicle  lax,  large,  8  to  14  inches  long,  broadly  oval;  plants  7  to  10 
feet  tall,  late  in  maturity. 
Hansen  Brown  [Agroet.  No.  1444;  S.  P.  I.  Noe.  225,  3863 
(Agrost.  No.  1448),  6604  (Agroet.  No.  1455  in  part),  17921 
(G.  I.  No.  121)]. 
•"Panicle  lax,  large,  coarse,  9  to  14  inches  long,  oval  or  obovate 
oval,  naked  at  base;  plants  7  to  S.5  feet  tall,  medium  in  maturity 
{105  to  120  days). 
Tientein  Brown  (S.  P.  I.  Noe.  17923  (G.  I.  No.  123),  24991]. 
*** Panicle  finer,  sparse,  nairowlyuval  to  cylindrical,  8  to  12  inches 
long;   plant  6  to  8  feet  tall,  medium-late  maturity  (115  to  120 

Meyer  Brown  [S,  P.  I.  Nos.  6411  {Agroet.  No.  1454),  18625]. 
■•'"  Panicle  small  to  medium,  semicompacl,  oval,  8  to  10  inchee  long. 
A  Plant  5  to  8  feet  tall,  medium  early,  {100  to  110  days). 

KaU  Brown  [S.  P.  I.  No.  19187  {G.  I.  No.  193)]. 
AAPlant4.5lo7fect  tall,  extra  early  to  early  {85  to  lOOdaya). 
M&nchu  Brown  [S.  P.  1.  Nos.  939,  18S18  {G.  I.  No.  171), 
18611  (G.  I.  No,  181),  18612  {G.  1.  No.  192),  20612  (G.  I. 
No.  261),  20620  (G.  I.  No.  282),  20627  {G.  I.  No.  264), 
24478  (G.  I.  No.  328),  24992  to  24994  (G.  I.  No.  171),  24995 
{G.  I.  No.  261)]. 

b.  Seeds  small,  broadly  obovate  or  sublenticular. 

*  Panicle  email,  slender,  oblong,  semicompact,  8  to  11  inches  long. 
Hankow  Brown  [8.  P.  1.  No.  6604  in  part  (Agrost.  No.  1455) 
(Kans.  £xp.  Sto.  No.  595)  (G.  I.  No.  326)]. 
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li.  Seeds  brown  or  reddish  brown — (.'ontinued. 
B.  Glumes  buff  lo  varioua  shades  uf  red. 

1.  Glume  I  flat,  glume  If  keeled,  not  tfibbous  or  ridged. 
a.  InfloreeceDce  umbellifonn,  rachie  ehorteoed, 

•Panicle  medium  (9  lo  11  inches);  branches  shorLer. 

ChibUBnuli  [8.  P.  I.  No.  18626]. 
**  Panicle  elongated  (12  to  18  inches),  branches  equaling  the  panicle. 
Baird  Bnuh  |S.  P.  I.  Noe.  6406  (Agroet.  No.  1453),  1S614, 
20706  (?)  (G.  I.  No.  265)]. 
h.  Inflorewence  paniculate;  oval,  ovate  or  conical. 

•Panicle  broadly  oval,  lax,  heavy,  2.5  lo  3.3  dm.  (10  to  14  inches) 
long;    rachis  somewhat  shurtened,   up|)er  branches  1  to  l.'l 
dm.  (4  to  5  inches)  long,  more  than  half  aa  lung  as  the  lower; 
colof  effect  light  brown. 
ASecds  large,  broadly  obovate  or  oval  U)  Bublenticuhu';  glumes 
buff  U)  cardinal  and  maroon. 
VaUeyBrowii(S,P.I.Nos.  16792  (G.  I.  No.  162),  21078 
IG.  r.  No.  273),  22911  (G.  I.  No.  309),    280S7  (G.  I. 
No.  423)]. 
AA  Seeds  large,  oval  to  obovate;  glumes  paler. 

Hooae  Brown  [S.  P.  I.  No.  27555  (U.  I.  No.  414)). 
** Panicle  conical,  lax,  heavy,  2.5  Wj  3.5  dm.  (10  lo  14  inches)  long; 
upiier  branches  5  to  7  cm.  (2  to  2.8  mches)  long;  nu'his  nearly 
equaling  panicle. 
AGlumes.  eape^'ially  glume  1,  exceeding  ihe  aeed,  5  hi  6  mm. 
long. 
Ware  Brown  [S,  P.  I.  No.  28027  (G.  I.  No.  421)]. 
AAGIumes  equaling  or,  especially  glume  II,  Sorter  than  the 
seed,  4  to  5  mm.  long. 
+  Peduncleered. 

Bedstem  JK.  P.  I.  No.  22011  (G.  I.  No.  327)]. 
+  +  Pedunctes  straw  color. 

QLower  panicle   branches  1.2   to   1.6  dm.  (5  tu  6.5 
inches)  long. 
tBranchcsstoul,  rigid;  seedsacute. 

Porker  Brown  [S.  P.  I.  No.  28058  (G.  1. 
No.  424)]. 
ft  Branches  slender,  flexible;   seeds  obtuse. 
=  Seeds  elliptical  or  narrowly  oval. 

Shud  Brown  [S.  P.  I.  No.  21678  (G.  I. 
No.  278)]. 
==See(l9  broadly  oval  to  sublenticular. 

Peeoan Brown (S.  P.  l.Nos.  17922 (G.  I. 
No.  122);  24990]. 
OO  I^'wer  panicle  branches  0.5  to  1  dm.  (2  to  4  inches) 
long. 
Ichan«Brown[S.  P.I.No.21676(G.  I.No.276)]. 
•••Panicle  small,  oval,  compact,  3  tt>  6  inches  long;   seeds  email, 
broadly  obovate  to  sublenticular. 
Ohnaan  Brown  IS.  P.  I.  Noe.  23230  {G.  1.  No.  323),  23231 
(G.  I.  No.  324)]. 
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II.  Seeda  bronja  or  reddish  farowD— Continued. 

B.  Glumee  buS  to  varioua  ehadea  of  red — Continued. 

2.  Glumes  gibbous  at  the  base,  transversely  ridged  above  the  middle,  with 
depressed  apex. 
o.  Spikeletfi  ouall,  broadly  obovate  tn  sublentirular;  panicle  large,  lax; 
planta  medium  height. 
Tokyo  Brown:  [Agroet.  Nos.  1571;,  1586;  S.  P.  I.  Nos.  4905,  21877 
{G.  I.  No.  277)]. 
b.  Spikelets  medium  to  laige,  oval;  panicle  small  to  mediimi,  compact. 
'    *Pl&nt  medium;  «pikei eta  medium;   panide  email,  slender. 

Ohoondiun  Brown  [S.  P.  I.  No.  27554  (G.  I.  No.  413)]. 

""Plant  very  dwarf;  panicle  heavy,  compact,  oval;  spikelels  large. 

Shantung  I>wftrf  [8.  P.  I.  No.  22010  (G.  I.  No.  293)]. 

DBSCRIFnON   OF  THB   VARIKTIBB. 

In  the  white-seeded  section  of  the  kaoliang  group  five  varieties  have 
Itteen  distinguished,  three  in  the  subsection  having  black  hulls  and 
two  in  the  one  having  buT  huIJs.  These  varieties  may  be  separated 
and  described  as  follows : 

I.  Setdi  wkitr,  dirty  white,  or  crtnm. 
A.  Glumes  btariand^imng. 

1.  Seed»  jvkiu,  narrowly  oval  to  oval. 

Bnll  Blarkhill.  Agrost.  No.  1442;  S.  P.  I.  Noa.  67X0  (Agiwt.  No.  1457),  17920 
{G,  I.  No.  120)  (PI.  II,  A).  Planle  2.4  to  3,6  meters  (8  to  12  feet)  tall,  hearing  10  to  13 
leaves  and  1  to  3  suckers  each;  panicles  laige,  erect,  lux,  much  branched,  not  alwayii 
fully  cxiterted,  2.3  to  3.5  dm.  (9  to  14  inches)  long,  and  1  to  1.5  dm.  {4  to  6  inches) 
wide,  with  rachis  one^half  to  two-thirds  an  long  as  the  panicle  and  about  equaling  the 
banal  branches;  spikelets  5  to  7  mm.  long;  seeds  chalky  to  dirty  while,  narrowly  oval, 
4  to  6  mm.  long,  3  to  4  mm.  wide,  coveredfor  three-fourths  of  their  length  by  the 
fhining  bliick  glumen. 

A  tall,  late  variety  with  large  open  beads,  maturing  in  120  to  140  days,  too  tall  and 
late  for  profitable  use.  Continued  selection  for  earlincse  has  given  but  little  reoult 
BO  far.    It  is  comparable  to  Hansen  Brown  among  the  brown  varieties 

2.  Setdt  tfirty  vikUe,  obovaU  or  tuhlenlicular. 

a.  Panicles  large,  lax,  ovate  conical,  or  otu-tided. 

Korean  Blachhull.  S.  P.  I.  No.  27553  (G.  I.  No.  412)  (PI.  II,  B).  Plants  1.8  to 
2.4  meters  (6  to  8  feet)  tall,  stoutinh,  2.5  to  3  cm.  (1  to  1.2  inches)  in  butt  diamet«r, 
bearing  10  to  11  leaves;  panicle  large,  lax,  ovate  conical  or  one  sided,  and  forming  a 
right-angled  triangle,  2.5  to  3.7  dm,  (10  to  15  inchee)  long,  often  nodding  at  maturity; 
lower  branches  1.2  to  2.2  dm.  (5  to  9  inchee)  long;  spikelets  4  to  4.6  mm.  long;  seeds 
,3,5  to  4  mm.  long,  3  to  3.5  mm.  wide,  obovate  or  sublenticular,  dirty  white,  three- 
fourths  inclosed  by  the  shining  black  glumes. 

A  tall  medium-early  variety  witii  large  ovat«-conical  heads,  maturing  in  103  and 
108  days  in  the  two  seasons  tested. 

6.  PanieUg  medium  »ue,  eemioompact,  oval. 
BarAet  Blacihull.     S.  P.  I.  No.  22912  (G.  I.  No.  310)  (PI.  II,  C;  fig,  14,  e;  fig.  15). 
Plants  1.3  to  1.6  meters  (4.5  to  6  feet)  tall,  1.5  to  3  cm.  in  butt  diameter,  bearing  8 
to  9  leaves;  panicle  spreading  or  semicompact,  oval  or  ovate  oval,  2  U>  2,5  dm.  (8  to 
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10  inches)  long,  heavy  (avenging  3  ounces  each),  fairly  exaerted;  spikelete  4  to  4^ 
mm.  long;  seeds  dirty  white,  broadly  obovate  or  sublenticular,  3.5  to  4  mm.  long,  3 
to  3.6  mm.  wide,  broader  in  proportion  than  those  of  any  other  white^ceded  form; 
glumes  black  and  shining,  covering  two-thirds  of  the  seed. 

A  low,  medium-early  variety  with  oval  heads,  averaging  2  to  2.7  ounces  each  in 
different  seasons,  maturing  in  100  days  in  1908  and  in  105  t«  110  in  later  Beasons, 
classing  it  as  medium  early. 

B.  Gtuma  buff ,  ojlai  diadbig  to  orange  buff  or  orange  vermilion. 

1.  Seeds  vMte,  oval  or  obovaU  oval. 

a.  PanicUt  lax,  oval  or  temipf/ramidal,  large. 
jtfufcfcn  Whilt.  Agtoal.  No.  1443;  S.  P.  I.  Noe.  18610  (G.  I.  No.  190),  21077  (G.  I. 
No.  272)  (PI.  II,  D\  fig.  11;  fig.  14,  d).  Hants  1.8  to3  meteis  (6  to  10 feet)  tall,  bearing 
9  to  11  leaves  and  usually  no  suckers;  panicles  lax,  oval  or  subconical,  large,  2  to  3 
dm.  (8  to  12  inches)  long,  with  a  nearly  continuous  rachis  and  the  basal  branches  1  to 
1.5  dm.  (4  to  6  inches)  long;  spikelete  4  to  6  mm.  long,  broadly  oval;  seeds  4  to  5  mm. 
long  by  3  to  3.5  mm.  wide,  oval  or  obovat«  oval,  whito,  exsertcd  about  one-third  of 
their  length;  glumes  3  to  4  mm.  long,  firm,  buff  to  orange  buS  and  orange  vennilion. 

2.  Seeda  cream  colored,  obovale  to  mibUnticular. 

o.  Panicle  lax,  elongated,  ■umhelliform. 
Beadlands  Brush.  S.  P.  I.  No.  1S613.  Plant  not  known;  original  panicle  las, 
eloi^ted,  umbelHForm,  3.2  dm.  (13  inchee)  long,  probably  nodding,  the.  raohia  8 
cm.  (3  inches)  'ong,  bearing  4  whorls  ol  branches;  spikelels  4  to  4.5  mm.  long,  sub~ 
lenticular,  seeds  3.5  to  4  mm.  long,  3  to  3.5  mm.  wide,  broadly  obovate  to  sublen- 
ticular, cream  colored;  slightly  exserted;  glumes  cream  colored,  shining,  covering 
four-fifths  to  all  of  the  seed. 

Sixteen  varieties  are  found  in  the  section  with  brown  seeds.  Seveo 
of  these  occiir  in  the  subsection  having  black  glumes  and  14  in  the 
subsection  having  the  glumes  varying  from  buff  to  different  sliades 
of  red, 

11.  Seedg  brown  or  reddish  brown. 
A.  Qlumet  blad:,  Mning. 

1.  Olumea  equaling  tiie  utdt. 

a.  Oluvutjirm:  panicle  umbelli/orm,  11  indtet  Umg;  planla  6  to  8/eet  tall, 
medium  late. 
Boki  Brown.  Agrost.  No.  1585.  Plants  l.S  lo  2.4  meters  (6  to  8  feet)  tall;  panicle 
nmbelliform,  slender,  3  dm.  (12  inchee)  loi^,  becoming  reflexed  and  nodding;  branches 
moetly  basal,  elongated;  rachis,  however,  extended,  its  first  intemode  several  inches 
long,  bearing  terminal  whorls  of  ^ort  branches  from  the  second  and  third  nodes; 
spikelets  black,  obovate,  4.2  to  5  mm.  long;  glumes  block,  shining;  seeds  obov«t« 
oval,  3.7  to  4.3  mm.  by  2,8  to  3,5  mm,,  russet  to  burnt  umber. 

A  broom-com  type  of  medium  height,  headi:^  in  90  days,  ripening  probably  in  120 
days,  and  therefore  medium  late.  Poeeibly  a  degenerate  form  of  a  true  broom  com 
introduced  inlo  Japan  from  Europe  or  America. 

6.  Glumei  thin,  papery;  infioreeixnet  paniculate;  planta  S  to  6  feet  tall, 

early. 

Paperkull.    Agrost.  No.  1584;  S.  P.  I.  No.  20621  (G,  I.  No.  263).    Plants  1.5  to  2 

meteiB  (5  to  6,5  feet)  tall,  bearing  6  to  8  leaves;  panicles  spaise,  ovate  {w  elliptical, 

1.5  lo  2.5  dm.  (6  to  10  imrhes)  long;  spikelets  oval,  4.5  to  6.5  mm.  long;  glumes  black, 
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ehining,  tie  long  as  the  seeds,  thin,  cbartaceouB  or  papery  in  texture;  seeds  oval  or 
najTowly  oval,  4Ui5mm.  by  2.6  to  3  mm.,  nuaet  to  burnt  umber. 

A  istber  low  variety,  extra  early  to  early,  maturing  in  85  to  05  or  100  days.  The 
name  was  suggested  by  the  character  of  the  glumee. 

2.  Qluma  thoTter  Uum  the  ieed. 

a.  Seedi  medium  to  large,  oval  to  obovate  oval;  paniele  medium  to  large, 
tax,  7  to  14  ifichea  long. 
*  Panicle  lax,  large,  8  to  H  indies  long,  broadly  oval;  plant*  T  to  10 
/eel  tall,  laU  in  mattcnty. 
SanMn  Brown.    Agrost.  No.  1444;  S.  P.  I.  Noe.  225,  3fi63,  6604  (in  part),  17921 
(G.  I.  No.  121)  (PI.  II,  E;  fig.  8,  a,  b;  fig.  9).    Plauta  tall,  stoutuh,  2  t«  3  meters  (7  to 
10  feet)  high,  bearing  9  to  13  leaves  and  1  to  3  suckers;  panicles  lax,  broadly  oval,  2  to 
3.5  dm.  (8  to  14  inchea)  lor^,  1  to  2 dm.  (4  to  8  inches)  wide,  heavy;  spikeletfl  4  to  5.5 
or  6  mm.  long;  seeds  obovate  oval,  3.6  to  5.5  mm.  long  by  3  to  4.5  mm.  wide,  bay, 
walnut  brown,  or  cinnamon,  bleaching  to  burnt  sienna  and  buff;  glumee  shining  black, 
about  one-third  shorter  than  the  seeds. 

A  tall,  late  variety,  maturing  iu  120  to  140  days.  Named  for  Prof.  N.  E,  Hanaen, 
horticulturist  of  the  South  Dakota  Experiment  Station  and  Agricultural  College  and 
agricultural  explorer  for  the  United  States  Department  of  Agriculture,  who  sent  the 
seed  of  S.  P.  I.  No.  225,  the  earliest  official  introduttion.  Comparable  to  Brill  Black- 
hull  among  the  white-eeeded  varieties. 

••  Panicle  lax,  large,  coarte,  9  to  14  indie*  long,  oval  or  obovate  oval, 

naked  at  bate;  ptanlt  7  to  8.5  feet  tall,  medium  in  maturity 

{105  to  liO  dayt). 

Tientsin  Brovm.     S.  P.  I.  Nos.  17923  (G.  1.  No.  123),  24981  (PI.  11,  f ;  fig.9).     Planta 

2  to  2.5  meters  (7  to  8.5  feet)  tail,  stoutish,  bearing  10  to  12  leaves;  panicles  large,  lax, 

much  branched,  oval,  2.2  to  3.5  dm.  (9  to  14  inches). long;  basal  branches  1  to  1.7  dm. 

(4  to  7  inches)  long,  ascending  to  appreeeed,  commonly  naked  for  half  their  leugth; 

spikeleta  large,  oval,  4  to  6  mm.  long;  glumes  blae'k,  or  occaaionaliy  claret,  shining; 

seeds  large,  raoetly  oval,  some  obovate,  4  to  5.5  mm.  long  by  3.4  mm.  wide,  one-third 

exserted,  clay  to  russet  and  bay. 

A  variety  of  medium  height  and  maturity,  ripening  in  106  to  120  days.  The  large 
heads  are  not  well  filled  at  the  base.    Dlffera  from  Hansen  Brown  chiefly  in  being 

**•  Panicle  finer,  gparte,  narrouity  oval  to  cylindrical,  S  ta  12  inchet 
long;  plant  e  to  S feet  tall,  medium-latemattirity  {115  to  120 daj/i). 
Meyer  Brown.  S.  P.  1.  Nob,  6411  (Agroet.  No.  1454),  1862&{fig.  8,  d).  PUnt«  1.8  to2.4 
meters  (6  to  8  feet)  in  height;  panicles  lax,  medium  to  large,  2  to  3  dm.  (8  to  12  inches) 
long,  oval  or  narrowly  oval;  lower  branches  7  to  12  cm.  (2.5  to  5  inches)  long;  rachis 
two-thirdsaslongas  to  equaling  the  panicle;  spikeletsoval,  4.5  to6  mm.  long;  glumes 
shining,  mostly  black,  occasionally  seal  brown;  seeds  3.5  to  5.5  mm.  long,  3  to  4  mm. 
wide,  oval  or  obovate,  eiserted  one-fourth,  russet  to  bay  or  chocolate.  A  variety  of 
medium  height  and  medium  maturity,  ripening  in  115  to  120  days. 

****  Panicle  nmilt  to  medium,  oval,  temicompact,  8  to  10  indrn  long. 

A  Plant  5  to  8 feet  tall,  medium  early  {100  to  110  daps). 

Kali  Brown.     S.  P.  I.  No.  19187  (G.  I.  No.  193)  (PI.  11,  G).    Plants  slender,  1.6  to 2.4 

meters  (5  to  8  feet)  in  height;  panicles  small,  rather  compact,  1.5  to  2.2  dm.  (6  to  8 

inches)  in  length,  the  lower  branches  5  to  10  cm.  (2  to  4  inches)  long,  and  the  raehia 

five-eighths  to  five-sixths  as  long  as  the  panicle;  spikeleta  4.5  to  5.5  mm.  long;  glumee 
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3  to4mm.  long,  bUck,  BhiDiDg;  seedsobovstaoval,  4b>5min.  longby3t<i4mm.  wide; 
walnut  brown  or  bunit  umber  or  paler.  A  low  l«  medium  variety,  early  to  medium 
early  in  maturity,  ripening  in  100  to  110  days.  Diffete  from  Uanchu  Brown  chiefly 
in  greater  height  and  l&l«r  maturity.    Name  euggeeted  by  its  repented  uae  on  alkali 

AA  Plant  4.S  to  7  fat  tall,  extra  tarty  to  early  {85  to  100  day*). 

Mandm  Brotm.  8.  P.  1.  Noe.  939,  18618  (G.  I.  No.  171),  ISeil  (G.  1.  No.  191), 
18612  (G.  I.  No.  192),  20612  (G.  I.  No.  261),  20620  (G.  I.  No.  262),  20627  (G.  I.  No. 
264),  24478  (G.  1.  No.  328),  24992-249M  (G,  I.  No,  171),  24995  (G-  I.  No.  261)  (PI.  II, 
B;  6g.  10;  fig.  12). 

Plants  1.4  to  2  met«rB  (4.5  to  7  feet)  in  height,  aleoder,  bearing  7  to  9  leaves  and 
usually  no  suckers  or  only  one  per  plant;  panicles  oval  or  narrowly  ovat£,  2  to  2.7  dm. 
(8  to  10  or  11  inches)  long;  spikelets  oval,  acut«,  4.5  to  5.5  or  6  mm.  long;  glumes 
black,  shining,  exposing  one-third  of  the  seed ;  seeds  obovate  oval  to  oval,  4  to  6.S  mm. 
long,  3  to  4  nun.  wide,  mostly  dark  brown,  hh  burnt  rienna,  burnt  umber,  and  chocolate 
where  espoaed,  and  buS  to  runet  where  included. 

A  low  to  medium  variety  of  Manchurian  origin,  extra-early  to  early,  maturing  in  85 
to  105  or  110  days,  according  to  locaUty  and  seaaoa.  The  most  important  variety, 
agronomically,  extending  the  use  of  these  plants  into  the  Northern  States. 

b.  Seedt  tmall,  broadly  obovate  or  tublenticular. 

*  Panicle  small,  tlender,  semiarmpact,  S  to  II  indiet  l/mg. 

Banhne  Brown.  S.  P.  I.  No.  6604  in  part  (Kans  Exp.  Sta.  No.  595)  (G.  I.  No. 
326)  (PI.  II,  I).     Plants  1.5  to  2.1  meters  (5  to  7  feet)  in  height;  stems  stoutidi,  2.5  to 

3  cm.  (I  to  1.3  inches)  in  butt  diameter;  leaves  9  to  12  in  number;  panicles  slender, 
oblong,8emicompact,  2  to3dm.  (8  tolSinches)  long;  lower  branches  6  to  10  cm.  (2.5  to 

4  inches)  long;  butte  poor  to  fur;  rachis  continuous;  spikelets  4  to  5  mm.  long;  seeds 
3  to  4  mm.  long  by  2,5  to  3  mm,  wide,  obovate  or  broadly  obovate  to  sublenticular, 
walnut  brown  to  chocolate,  scarcely  exsert«d;  glumes  black,  shining. 

A  medium-low  variety,  medium  early  in  maturity,  ripening  in  105  to  112  days. 

B .  Glu-men  huff  to  varima  thade*  of  red. 

1.  (ihime  I  fiat,  glume  Ilkrrled,  not  gibbous  or  ridged, 
a.  Injlarescmee  umbellifortn,  radtis  shortened. 

*  Panide  medium  (9  to  II  intAes);  brandia  shorter. 

OhOtliBnuh.  S.  P.  I.  No.  18626.  PUnta  1.8  to  2.4  metera  (6  to  8  feet)  in  height; 
panicles  obovate  or  obconical,  umhelliform,  heavy,  much  branched,  2,2  to  2.7  dm. 
(9  to  11  inches)  long;  branches  1  to  1.7  dm.  (4  to  7  inchee)  long;  rachis  about  one-third 
as  long  as  the  panicle;  spikelets  4,5  to  5.5  mm.  long,  obovate  oval;  glumes  cinnamon 
red  to  brick  red  to  black;  seeds  obovate,  4  to  5  mm.  long  hy  3  to  4  mm.  wide,  cream 
buB  to  burnt  sienna,  exserted  one-fourth  to  one-third.    Time  of  maturing  not  recorded. 

**  Paniele  eUtngaied  {12  to  18  indies);  brandte*  equaling  the  pontcb. 

Baird  Bnuh.  S.  P.  I.  Nos.  6406,  18614,  20706  (7)  (G.  !.  No.  265)  (fig.  9,  e). 
Plants  1.8  to  2.7  meters  (6  to  9  feet)  in  height;  panicles  very  lax,  3  to  4.5  dm.  (12  to  18 
inches)  long,  umhelliform  m  with  the  rachis  more  or  lees  produced,  branches  equaling 
the  panicle,  spreading  and  drooping,  or  appre^ed  and  the  whole  panicle  nodding; 
spikelets  oval,  4.5  to  6  mm.  long;  glumes  shining,  clay  to  tawny,  4  to  5  mm.  long, 
covering  three-fourths  or  more  of  the  seed ;  seeds  obovate  to  oval,  clay  to  ruaaet,  one- 
fourth  exserted,  4  to  5.5  mm,  long  by  3  to  3.5  mm.  wide. 

A  medium  to  tall  variety,  medium  late  (120  days)  in  maturity,  of  value  only  as  a 
poasihle  stock  for  broom-corn  experiments. 
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6.  Infionteenee  panieuIaU;  oval,  ovate,  or  amieal. 

*  PanieU  broadly  oval,  lax,  heavy,  1.5  to  3.5  dm.  {SO  to  H  iniAet)  long; 
rndat  lommihal  ^tortened,  upper  brandiet  1  to  1.2  dm.  {i  to  B 
indtei)  long,  more  tJian  half  om  long  (a  the  lower;  color  effect,  light 
brovm. 
^Sttd»  large,  broadly  obovale  or  oval  to  tuhleTUimlar;  glume*  buff 
to  cardinal  and  maroon. 
Valley  Brown.    8.  P.  I.  Nob.  16792  (0.  I.  No.  152),  21078  (G.  I.  No,  273),  22911 
(G.  I.  No.  30e),  38057  (G.  I.  No.  423)  (PI.  11,  J;  fig.  14,  a,  c).    PUnto  1.8  to2.7  meWm 
(6  to 9  feet)  in  height, stoutish,  bearings  to  11  leaves,  7  to9cm.  (2.7  to 3.5  inches)  wide, 
and  6  to  6.7  dm.  (2  to  2.2  feet)  long;  panicles  laige,  broadly  ovate  or  oval,  heavy,  2.5  to 
5  dm.  (10  to  15  inches)  long  and  hi^f  as  wide,  the  lower  blanches  1  to  2  dm.  (4  to  8 
inches)  long,  the  upper  1  to  1.2  dm.  (4  to  5  inches)  long;  spikelels  obovate,  4.2  to  5.7 
mm.  long;  glumes  mostly  btiB  to  clay,  ahading  to  cardin&l,  burnt  BienD&,  and  even 
maroon,  eeede  laige,  broadly  obovate  oval  to  Hublenticular  or  mtfaepherical,  len  flat- 
toned  than  most  varieties,  3.5  to  5  mm.  long  by  2.5  to  4  mm.  wide,  cream,  or  mostly 
bu0  or  clay,  to  russet,  chestnut,  and  burnt  umber. 

A  variety  of  medium  height  and  early  to  medium^early  maturity,  ripening  in  96 
to  105  days.  G.I.  No.  309,  especially,  ia  conndered  very  promising  as  a  variety  iar 
middle  latitudes  and  elevations, 

/\A  Seedt  large,  oval  to  obovate;  glume*  paler. 
Moote  Brown.  S.  P.  I.  No.  27556  (G.  I.  No.  414).  Plants  2  to  2.i  meters  (0.5  to 
8  feet)  in  height.  Htoutisli,  1.3  to  2.5  cm.  (0.5  to  1  inch)  in  butt  diameter;  leaves  11 
to  13  in  number.  S  to  7.5  cm.  (2.2  to  3  inches)  wide,  7  to  7.5  dm.  (2.2  to  2.5  feet)  long; 
panicles  large,  lax,  subcorneal  or  mostly  one-sided  and  forming  a  right-angled  triangle 
inehape,  2.5  toS.Sdm.  (10  to  14  inches)  long,  tower  branches  7  to  15  cm.  (3  to  6  inches) 
long,  upper  branches  I  dm.  (4  inches)  long;  lachis  about  three-fourths  as  long  as  the 
panicle;  spikelets  4.5  to  5  mm.  long;  glumes  coriaceous,  4.5  to  5  mm.  long,  clay  (0 
burnt  sienna  or,  in  1910  and  1911,  a  shining  cream,  edged  with  pink  to  hazel;  seeds 
oval  or  obovate,  4  to  4.7  mm.  long  by  3  to  3.5  mm,  wide,  in  original  sample  clay  to 
chestDut,  nearly  included,  much  paler  in  1910  and  1911.  A  variety  of  medium  height 
and  of  medium-late  maturity,  ripening  in  114  and  120  days  in  the  two  nmsons  tested. 

**  Panicle  conical,  lax.  heavy,  t.5  io  .1.5  dm.  (10  to  14  tndiei)  long; 

upper  frrnnrAc*  5  to  7  cm.  (2  to  2.8  inchet)  long;  rachis  nearly 

equaling  the  panicle. 
A  Glume*,  eepeeially  glume  I.  exceeding  the  leed,  5  to  6  mm.  long. 
Ware  Brown.  S.  P.  I.  No.  28027  (G.  I.  No,  421)  (PI.  II,  K).  PlanUl.6  to  2  meters 
(5.5  to  G.S  feet)  in  height,  slender  to  medium;  leaves  10  to  11  in  number,  7  to  8  cm.  . 
(2.7  to  3.2  inches)  wide.  6  to  6.7  dm,  (2  to  2.2  feet)  long;  panicles  conical,  lax,  heavy 
(elliptic-oval  in  part  of  or^nal  plants),  2.5  to  3.5  dm.  (10  to  14  inches)  long,  lower 
blanches  1.2  to  1.7  dm.  (5  to  7  inches)  in  length,  upper  branches  5  to  7  cm.  (2  to  2.8 
inches)  long;  rachis  nearly  equaling  panicle;  spikelets  4,5  to  5  mm.  long;  glumes 
raw  sienna  to  Chinese  orange  and  maroon  or.  in  1911,  cream  buff  to  cinnamon  rufous, 
tinged  with  heliotrope;  seeds  obovate  or  oval,  4  to  4.5  mm.  longby  3  toS.Smm.  wide, 
clay  to  russet  to  burnt  sienna,  inlOlOclay  tipped  with  hazel  to  brick  red,  A  medium- 
low  and  early  to  medium-early  variety,  ripening  in  92  days  in  1910  and  in  92  to  110 
days  in  1911, 
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AA  Olumet  equaling  or  thorter,  eapteially  glume  II.  (Aon  tht  tttd, 
4  to  5  mm.  long. 
+  Peduncle*  red. 
Redttem.     S.  P.  1.  No.  22011  (G.  I.  No.  327).     Plants  medium,  1.8  to  2.7  meten 
(6  to  9  feet)  m  heightj  slender  to  medium  in  diameter  and  usually  without  stickeis; 
cuimp,  cepecmlly  the  upper  intemodes,  peduncle  and  rachis  a  be&utiful  madder 
brown  or  maroon;  leaves  9  to  12  in  number,  5  to  7  cm.  (2  to  2.7  inches)  wide,  6  to  6.7 
dm.  (2  to  2,2  feel)  long;  paniclea  nparse,  light  weight,  lax,  ovate  or  becoming  one- 
sided by  the  bending  of  the  peduncle,  2,2  to  3  dm.  (9  to  12  inches)  long,  the  lower 
blanches  7  to  15  cm,  (3  to  6  inches)  long,  spreading;  rachis  nearly  equaling  the  panicle; 
Bpikelets  laige,  oval,  or  suboval,  4.5  to  6  mm.  long;  glumes  orange  vermilion  to  maroiin, 
occasionally  buff;  seeds  oval  or  obovate  oval,  4  to  5  mm.  long  by  3  to  3.7  mm.  wide, 
cream  buif  to  hazel  to  bay,  one-fifth  exserted.    An  early  variety  of  medium  height, 
ripening  in  95  days,  and  strikingly  characterized  by  the  reddish  brown  stems.    Of 
little  value  because  of  the  light,  sparse  panicle. 

+  +  PedunrUt  itraui  color, 

QLower  panicle  brancha  1.2  to  l.G  dm.  (5  to  G..'i  indiet) 

long. 

t  Branehts  tlout.  rigid;  ueda  acute. 

Parker  Brown.     S.  P.  I.  No.  28058  (G.  I.  No.  424)  {PI.  II,  L).     Phmta  1.8  to  2.1 

meters  (6  to  7  (oct)  in  height,  1.2  to  2  cm.  (0.5  to  0.8  inch)  in  diameter  at  the  butt; 

leaves  10  to  12  in  number,  9  to  10  cm.  {3.5  to  4  inches)  wide,  6  to  6.7  dm.  (2  to  2.2 

feet)  long;  panicles  exscrted  7  to  15  cm.  (3  to  6  inches),  narrowly  ellipliral.  2.2  to  3 

dm.  (9  to  12  inchef)  long;  branches  stout,  rigid,  the  lower  1  to  1.5  dm.  (4  to  6  inches) 

in  length;  rachis  three-fifths  as  long  as  the  panicle;  spikelet8  4  to  5  mm.  long;  glumes 

vinaceous  cinnamon  to  maroon  to  black  in  1910,  and  clay  to  haEol  to  chestnut  in  1911; 

seeds  rhombic  oval  to  obovat«>,  acute,  3.5  to  5  mm.  long  by  3  to  4  mm.  wide,  buff  to 

burnt  sienna  in  the  original  and  in  1911,  in  1910  cream  to  raw  sienna  to  hazel.    A 

variety  of  medium  height  and  early  maturity,  ripening  in  93  and  96  days  in  the  two 

tt  Brandies  slender,  fiaible;  teeds  obtuse. 
=  Seeds  elliptiral  or  narrouily  oval. 
Shan  Brown.  S.  P.  I.  No.  2IG78  (G.  I.  No.  278)  {PI.  II,  M\.  Planla  1.9  to  2.4 
meters  (6.5  to  8  feet)  in  height,  culms  2  to  2,5  cm.  (0.7  to  1  inch)  in  butt  diameto-; 
leaves  10  to  11  in  number,  5  to  6.5  cm.  (2  to  2.5  inches)  wide  by  6.7  to  7.5  dm.  (2.2  to 
2.5  feet)  long;  panicles  broadly  conic,  orone-sided  from  the  leaning  of  the  culms.  2.7  to 
3.5  dm,  (11  to  14  inches)  lot^,  exsertcd  2.5  to  7,5  cm.  (1  to  3  inches),  branches  slender, 
flexible,  the  lower  1  to  2  dm,  {4  to  8  inches)  long,  the  upper  6  to  7  cm,  (2,5  to  3  inches) 
long;  spikelcls  4  to  5,3  mm.  long:  glumes  3,5  to  4  mm.  long,  clay  and  tawny  to  orange 
vermilion,  ferruginous  and  crimson:  seeds  oval,  broadly  oval  or  obovate,  3,8  to  4.7 
mm.  long  by  2.8  to  3.6  mm.  wide,  mostly  russet  or  some  burnt  umber  in  original 
BBmplo,  cream  buff  to  burnt  sienna  in  1911,  about  one-third  exsertcd.  A  varietj'  of 
medium  stature  and  maturity,  ripening  in  110  days  in  the  single  test  made. 

=^  =^Seed>  broadly  oval  to  tubhntictdar. 
Pee»an  Brown.  8.  P.  I.  Nob.  17922  (G.  I.  No.  122),  24890  (PI.  II,  N).  PlantB  1.8 
to  2.4  meters  (6  to  8  feet)  in  height,  bearing  9  to  11  leaves,  9  to  11  cm,  (3.5  to  4.5  inobee) 
wide,  6  to  6.7  dm.  (2  to  2.2  feet)  long;  suckers  1  to  3  in  number;  panicles  conical,  1.5 
to  2.7  dm.  (6  to  11  inches)  long,  mostly  one-sided  by  the  flexing  of  the  peduncle; 
branches  slender,  the  lower  1  to  1.6  dm.  (4  to  6  inches)  long;  spikelelsoval,  4ta5.6mm. 


.dbyCoogle 


KAOLIANGS  IN  THE   UNITED  STATES.  55 

long;  glumes  covering  three-founhs  of  the  seed,  cUy  to  madder  browo;  seeds  moetly 
oval,  Bome  broadly  obovate,  3.5  to  5  mm.  long  by  3  to  4  mm.  wide,  ruseet  to  bay  in 
original,  some  of  the  Uter  generatione  cream  bufi  t«  raw  eieona  to  hazel. 

The  original  waa  a  conaiderable  mixture  from  which  has  been  isolated  the  low  and 
medium-etu'ly  atrain,  G.  I.  No.  122,  4.5  to  5.5  feet  in  height  and  maiming  in  110  to 
115  days. 

OQLowerpanicUbnmduiSloIOcm.  {Slo4incha)  long. 

Idvmg  Brcwn.  S.  P.  I.  No.  21676  (G.  I.  No.  276).  Plants  about  2  meters  (7  feet) 
high,  culms  stout,  2.5  to  3  cm.  (1  to  1.2  inches)  in  butt  diameter;  leaves  11  to  13  in 
number,  7  to  9  cm.  (3  to  3.7  inches)  in  width,  7.5  to  S  dm.  (2.5  to  2.7  Feet)  long;  panicles 
conical,  loose,  2.7  to  3.2  dm.  (11  tol3iachee)long,  exBert«d2  to7.Gcm.  (1  to 3  inches), 
lower  bianchea  0.5  to  1  dm.  (2  to  4  inches)  long,  upper  branches  3  to  6  cm.  (1  to  2 
inches)  long;  spikeleta  obovate  oval,  4  to  4.S  mm.  long;  glumes  clay  and  cardinal  to 
madder  brown  and  claret  brown;  seeds  broadly  oval  to  obovate  oval,  3.5  lo  4.5  mm. 
longby  2.8  toS.Smm.  wide,  cream  to  chestnut  to  burnt  sienna.  A  variety  of  medium 
height  and  medium  maturity,  ripening  in  110  days  in  the  mngle  test  made.  Dis- 
tinguished from  Peeean  Brown  chiefly  by  the  longer  heads  and  darker  glumes.  Quite 
probably  it  is  equivalent  to  one  of  the  forms  discarded  from  S.  P.  I.  No.  17922,  from 
which  Peeean  Brown  was  selected. 

***Pimwlea  itnall,  oval,  compact.  3  to  6  incha  Umg;  »ud»  smaU, 
brwutls  obovaU  to  mbUntieular. 
ChutanBrmEn.  8.  P.  I.  Nos.  23230(0. 1.  No.  323),  23231  (G.  I.  No.  324)  (PI.  11,0). 
Plants  low  to  medium.  1.2  to  2  meters  (4  to  7  feet)  in  height,  bearing  8  to  10  leaves,  8 
to  10  cm.  (3.2  lo  4  inches)  wide,  6.7  to  7.5  dm.  (2.2  to  2.5  feet)  in  length;  panicles 
small,  1.2  to  2  dm.  (5  to  8  inches)  long,  narrowly  oval,  lower  branches  2  to  3.5  inches 
long,  seeded  to  their  base,  rachis  equaling  the  panicle;  spikelets  broadly  obovate, 
3.5  to  4.2  nun.  long;  glumes  short,  brick  red  to  maroon  or  chestnut  to  bay,  shining; 
seeds  small,  broadly  obovate  or  sublenticular.  3  to  4  mm.  long  by  2.5  to  3.5  mm.  wide, 
bay  to  burnt  umber  to  chocolate,  A  low  to  medium  variety  with  small,  compact 
panicles  and  small,  nearly  round  seeds;  medium  to  medium  late,  ripening  in  110  to 
129  days.    Of  little  promise. 

2.  Glume*  r/ibbout  at  lite  bate,  trantveruly  ridged  above  the  middle,  vfith  depretied 

lip. 

a.  SpiteleU  fmall,   broadly  obovate  or  vtblenlieular;  panitlt  Utrije,   lax; 

plant  Tnedium  heifikl. 

Tokyo  Broirm.     Agrost.   Nob.   1576,  1586;  S.  P.  I.  Nos.  4905  (G.  I.  No.  277),  21677 

(PI.  II,  /').     Plants  1.5   to  2.1  meters  (5  to  7  feet),  slender  to  medium,  suckering 

freely;. leaves  11  to  12  in  number,  8  to  10  cm.  (3.5  to  4  inches)  wide,  7.5  to  8.2  dm. 

(2.5  to  2,7  feet)  in  length;  panicles  lax,  ovate-conical,  large,  2  to  3.5  dm,  (8  to  14 

inches)  long,  heavy,  apex  often  nodding,  branches  1  to  1.6  dm,  (4  to  6  inches)  long, 

ascending  or  spreading  and  nodding  at  the  apex;  spikelets  mostly  3  to  4  mm.  long, 

almost  spherical;  gluraescoriaceous,  short,  transversely  shouldered  or  ridged,  the  apex 

depressed  and  closely  appressed  to  the  seed ,  clay  to  brick  red  or  vinaceuus  cinnamon 

to  maroon  in  the  first  two  and  last  Fotms,  from  mostly  cream  buff  through  heliotrope  to 

burnt  sienna  and  claret  brown  in  the  third;  seeds  3  to  4  mm.  by  2.5  to  3.S  mm.  in 

aze  and  mostly  chestnut  to  burnt  sienna  or  darker,  very  broadly  obovato  to  nearly 

lenticular  in  the  first  two  and  last,  still  smaller,  rounder,  and  clay  or  dark  clay  in  the 

third.    A  low  to  medium  variety  of  medium  maturity,  ripening  in  about  110  days. 
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6.  Spikdett  medium  to  lan/e,  oval;  panielt  imall  to  mtdium,  eompaet. 
*  Plant  Tnedium;  tpiitUts  midium;  pafiieletmall,  tlendar. 
Choondiun.    S.  P.  I.  No.  27554  (G.  I.  No.  413)  fPl.  11,  Q).    Plants  slender,  1.3  (o 

2  meters  (4.5  to  6.5  feet}  tall,  medium  stout,  bearing  10  U>  12  leaves,  7.5  to  9  cm.  (3  to 
3.5  inchee)  wide.  G  to  6,7  dm.  (2  to  2.2  feet)  long;  panicle  small,  cylindric  oval,  com- 
pact, 1.5  to  2  dm.  (6  U)  8  inches)  long,  with  continuous  raehia,  lower  branches  7.5  to 
10  cm.  (3  to  4  inches)  long;  spilteleta  ovate  or  broadly  oval,  4.5  to  5  mm.  long;  glumes 

3  to  3.5  mm.  long,  clay  to  orange  vermilion  to  deep  crimson,  edged  with  dark  brown. 
covering  two-thirds  of  the  seed;  seeds  broadly  oval  or  obovate  oval,  4  to  5  mm.  long 
by  3  (o  3.8  mm.  wide,  clay  to  rueeet  to  burnt  umber,  or  cream  buff  lu  brick  red  in 
1910.  A  low  variety  of  medium-early  maturity,  ripening  in  103  and  98  days  in  the 
two  seaaons  grown.    Not  promising. 

**PUmt  very  dwarf;  pankU  heavy,  compact,  oval;  ipitekU  large. 
Shantumj  Dwarf.  S.  P.  I.  No.  22010  (G.  I.  No.  293)  (PI.  II,  R;  tig.  13;  Bg.  14b). 
PlanU  stout,  very  dwari,  0.6  to  0.9  meter  (2  to  3  feet)  Ull,  averaging  2.5  cm.  ( I  inch) 
in  diameter  at  the  butt;  leaves  8  to  II  in  number.  1  to  1.2  dm.  1,4  to  4.8  inches)  wide, 
5.2  too  dm.  (1.7  to  2  feel)  in  length;  panicles  stout,  heavy  (avera^ng3  ounces  each) 
oval,  compact,  2  to  2.5  dm.  (8  to  10  inches)  long;  apikeleti)  broadly  oval,  occasionally 
obo\'a(e  or  even  ovale,  4  to  5.6  mm.  long;  glumes  .1.5  to  4  mm.  lon^',  gibbous  at  the 
base,  transversely  ridged  above  the  center,  tlio  apex  depresseil  and  <'liiBely  apfuessed 
to  the  si>e<l.  buff  to  bunit  sienna  or  in  later  years  cream  to  clay  and  madder  brown; 
seeds  broadly  oval  or  obovate,  4  to  5  mm.  long  by  3  to  4  mm.  wide,  <me-lbird  ex- 
serted,  ruaset  to  burnt  umber,  or,  in  later  years,  raw  sienna  to  burnt  Hienna.  A  very 
dwarf,  medium-early  variety,  2  to  3  feet  in  height,  and  maturing  in  100  to  110  days. 

AORICULTURAr.   VALUE. 


The  kaulianga  have  boon  too  recently  introduced  ami  have  required 
too  much  rigid  selectiou  to  allow  final  ju<lgment  as  to  their  place 
among  the  grain  varieties.  They  arc  of  almost  no  value  aa  forage, 
owing  to  the  dry  steins  and  the  few  and  small  loaves.  They  are  not 
likely  to  displace  any  of  the  leading  groups  of  grain  sorghums,  such 
as  the  milos,  durras,  and  kafirs,  now  grown  in  this  country.  At  the 
same  time,  on  account  of  their  earlinpsa,  and  perhaps  greater  hardiness 
also,  they  have  apparently  a  distinct  place  of  their  own  to  fill  in  the 
more  northern  and  more  elevated  parts  of  the  dry-farmed  areas. 

As  previously  stated,  the  kaoliang  varieties,  when  introduced  from 
the  Orient,  are  frequently  mixtures  of  varieties  and  almost  certainly 
mixtures  of  races  or  strains  also.  In  onler  to  obtain  uniformity  and 
value  as  grain  producers  it  has  been  necessary  to  isolate  the  highest 
producing  strains  by  the  head-to-row  method.  Table  V  shov«  the 
number  of  varieties  or  separate  introductions  under  test  since  1906 
and  also  the  number  of  selections  made  each  year  and  the  number  of 
these  selections  which  were  planted  the  succeeding  season. 
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Tablb  V.—Jtecord  ofhaoliang  w 
of  the  Office  of  Grain  Invatigationt  ■ 
MUetiont  madt  Oitrefrom  annvally. 
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The  group  contains  a  large  assortment  of  varieties,  some  early, 
some  late;  some  dwarf,  some  tall;  some  compact,  some  lax  in  panicle; 
some  with  large  seeds  and  some  with  small.  They  all  unite  in  having 
small  to  medium  stalks,  containing  dry  pith  and  bearing  compara- 
tively few  (6  to  11)  leaves.  Since  the  crop  has  so  little  forage  value 
the  tall  varieties  are  not  desirable.  The  late  varieties  are  usually 
tall  also,  but  even  if  they  were  not  they  would  have  no  advantage, 
except  possible  lower  water  requirements,  over  the  equally  late 
kafirs  in  regions  where  late  sorts  can  be  matured.  The  medium- 
maturing  varieties  of  medium  or  low  stature  must  compete  with  the 
well-known  and  popular  milo  varieties  as  grain  producers  and  are  of 
even  less  value  for  forage.  Their  chief  advantage  is  their  alwaj^s 
erect  head.  It  follows,  then,  that  there  is  real  need  at  present  for 
only  the  very  early  strains  which  can  he  matured  farther  north  and  at 
higher  elevations  than  milos.  Such  varieties  have  been  obtained, 
improved  by  some  years  of  selection,  and  are  now  giving  good  results 
in  South  Dakota  and  other  points  farther  north,  as  well  as  on  the 
elevated  plains  of  New  Mexico  and  Colorado. 

Owing  to  their  low  water  requirements  and  tendency  to  produce 
but  one  stalk  from  a  seed  it  has  been  possible  to  mature  good  crops 
of  kaoliangs  in  dry  years  where  milo  largely  failed.  If  moisture  is 
comparatively  abundant  in  the  early  part  of  the  growing  period, 
milo  is  likely  to  put  forth  so  many  suckers  as  to  seriously  handicap 
the  crop  when  dry  weather  sets  in.  The  kaoliangs  are  less  prolific  in 
this  regard  and  can  therefore  endure  drought  more  successfully. 
Thb  fact  gives  value  to  the  kaoliangs  in  the  drier  parts  of  the  central 
Plains  area.  The  kaoliangs  seem  also  to  be  slightly  less  susceptible  to 
chinch-bug  injury  than  the  milos,  though  more  so  than  the  kafirs. 


PROKIBINO 


Out  of  the  considerable  number  of  actual  varieties  tested  and 
classified,  only  a  few  give  promise  of  definite  value  for  definite  areas. 
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All  of  these  are  early  or  medium  in  maturity.  The  later  Ttuietiea 
are  not  only  tall,  which  is  objectionable,  but  can  scarcely  compete 
with  the  popular  milo  and  kafir  varieties. 

From  the  standpoint  of  the  character  and  quality  of  the  seed 
there  is  probably  but  little  to  choose  among  the  varietiee.  The  mem- 
bers of  the  white-seeded  section  are  perhaps  preferable  because  the 
seed  coats  contain  no  tannin.  But  because  of  this  very  fact  they 
are  the  more  eagerly  sought  by  birds.  Small  fields  are  often  severely 
damaged  by  the  inroads  of  English  sparrows,  blackbirds,  and  other 
species.  To  date  it  is  true  also  that  the  earliest  forms  in  the  white- 
seeded  section  are  appreciably  later  than  the  earliest  of  the  brown- 
seeded  sorts.  However,  earlier  white  strains  are  being  evolved  and 
the  present  superiority  of  the  brown  varieties  in  this  respect  is  likely 
to  be  diminished  gradually. 

As  to  other  characters  than  color  of  the  seed  there  is  little  choice 
among  the  different  varietiee  except  in  earliness.  For  use  at  high 
elevations  and  in  northerly  latitudes  the  very  earliest  strains  must 
be  chosen.  Under  more  favorable  conditions  any  of  the  beet  pro- 
ducing varieties  may  be  safely  used. 

Tests  in  the  Texas  PanhajiSe. — Table  VI  shows  the  performance  of 
some  of  the  beat  sorts  at  the  Amarillo  experiment  farm  of  the  Office 
of  Grain  Investigations  during  the  past  four  years.  Some  of  these 
varieties  were  under  experiment  at  that  poinl  previous  to  1908,  but 
pure  strains  were  not  available  for  plat  tests  before  that  year.  In  1908 
most  of  the  tests  were  in  hundredth-acreor  fiftieth-acre  plats.  In  1909, 
1910,  and  1911  all  the  standard  sorts  were  tested  in  one  or  more 
tenth-acre  plats.  The  yields  recorded  for  1910  and  1911  are  often 
the  average  of  several  tenth-acre  plats,  in  one  case  as  many  as  seven 
being  averaged. 

-Length  ofgrovnnff  period,  height,  and  jpeld  jxr  acre  of  tevtral  vari^ia  of 
kaoliang  at  me  experiment /arm,  Aynanllo,  Tex. 
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The  yields  for  the  first  throe  years  are  in  decreasing  seriee,  due  to 
severe  climatic  conditions.  The  rainfall  for  the  past  five  years  at 
the  Amarillo  farm  is  shown  in  the  following  table: 


Table  Ytl—Precipitatim  in 

nAu  per  month  at  Amarillo.  Tex.,/orfi 
1907  to  1911. 
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The  rainfall  of  four  of  these  five  years  was  below  the  average  for 
the  15  years  preceding  1907,  which  was  22.5  inchee.  The  yields  ' 
recorded  for  1908  are  good,  those  for  1909  average  less  than  half  as 
large,  while  those  of  1910  are  still  lower.  In  1911  the  yields  rise 
again.  The  discrepancy  in  the  yields  of  1908  and  1909  does  not 
arise  from  a  difference  in  annual  precipitation,  but  from  the  differ- 
ence in  seasonal  distribution  and  in  part  from  the  cumulative  effect. 
In  1908  the  rainfall  was  abundant  during  the  six  months,  April  to 
September,  which  determine  the  success  of  these  summer  crops, 
being  highest  in  May,  the  month  of  planting,  and  in  July,  the  month 
of  greatest  growth.  In  1909,  on  the  other  hand,  the  season  was  dry 
until  June,  and  August,  the  month  of  headii^  or  ripening,  was  also  very 
dry.  The  yields  of  the  year  1910  are  readily  explained  by  the  very 
deficient  rainfall  following  a  fairly  dry  season  in  1909.  The  average 
yields  for  the  four  years  are  very  good,  considering  the  seasonal  con- 
ditions. That  four  of  these  kaoliang  varieties  should  have  been  able 
to  produce  average  yields  of  more  than  20  bushels  an  acre  under  the 
conditions  obtaining  in  these  four  years  is  very  gratifying.  Five 
other  varieties  or  strains  made  average  yields  ranging  from  13.8 
bushels  to  18.8  bushels  in  the  same  period.  The  average  yield  for 
these  nine  strains  is  19.7  bushels  for  the  four-year  period. 

In  comparison  with  the  above  records,  nine  varieties  of  com  made 
an  average  yield  in  1908  of  only  10.06  bushels  per  acre.  In  1909  a 
-  larger  number  of  varieties  ranged  from  nothing  to  about  7  bushels 
in  yield,  while  in  1910  no  yields  whatever  were  obtained.  Id  1911 
the  average  jneld  of  26  varieties  was  4.27  bushels  per  acre.  The  best 
variety  of  com,  a  red  dent  of  local  origin,  averaged  only  10.02  bushels 
for  th^  four-year  period.  The  three-year  average  of  all  com  varieties 
was  certainly  much  below  5  bushels. 

Teats  in  the  central  PlaiTia  area.— The  performance  of  these 
kaoliangs  at  Amarillo  may  be  taken  as  a  fair  sample  of  what  may  be 
expected  of  them  in  the  grain-sorghum  belt  or  the  southern  hsJi  of 
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the  Great  Plains  area,  due  allowance  being  made  for  differences  in 
elevation,  rainfall,  etc.  Similar  results  have  been  obtained  at  the 
experiment  farm,  Dalhart,  Tex.,  in  cooperation  with  the  Office  of 
Dry-Land  Agriculture.  Teste  by  large  numbers  of  cooperating 
farmers  in  Oklahoma,  Kansas,  Isfew  Mexico,  and  Colorado  have  given 
results  as  good  as  or  better  than  those  cited  above. 

The  choice  of  varieties  from  among  the  beet  recorded  in  Table  VI 
will  be  governed  largely  by  the  need  for  earlineea.  For  Texas, 
Oklahoma,  and  western  Kansas  such  varieties  as  Barchet  Blackhull 
and  Maochu  Brown,  Kali  Brown,  Valley  Brown,  and  Peesan  Brown 
are  well  adapted.  For  the  higher  elevations  in  New  Mexico  and 
Colorado  as  well  as  for  western  Nebraska  and  South  Dakota  only 
the  earliest  strains  of  Manchu  Brown  are  certain  to  mature. 

Manchu  Brown,  as  noted  in  the  discussion  of  introductions,  is  a 
very  eariy  variety  of  low  stature  originating  in  Manchuria.  It  was 
obtained  from  several  widely  separated  localities  of  that  division 
and  is  probably  the  dominant,  if  not,  indeed,  the  only  variety  grown 
in  the  higher  latitudes  of  Manchuria  and  the  adjacent  provinces  of 
Siberia.  It  is  possible  that  its  northern  origin  has  given  it  the  power 
of  germinating  at  lower  mean  daily  temperatures  than  varieties 
originating  farther  south.  At  any  rate,  better  stands  are  usually 
obtained  from  strains  of  this  variety  in  the  Dakotas  and  Montana 
than  from  any  other  kaoliangs  or  any  other  group  of  grain  sor- 
ghums. 

Tests  in  South  Dakota. — Three  strains  of  Manchu  Brown  have  been 
successfully  grown  in  South  Dakota.  These  are  G.  I.  Nos.  171,  261, 
and  328.  The  exact  origin  of  the  first  two  is  not  known,  but  the  last 
comes  from  the  Harbin  district,  in  the  province  of  Kirin,  at  46° 
north  latitude,  or  higher.  The  tests  were  made  at  the  Highmore 
substation  in  cooperation  with  the  department  of  agronomy  of  the 
South  Dakota  Agricultural  Experiment  Station,  and  the  earlier 
reeulte  have  already  been  published  by  WiUis  and  Champlin,*  of  that 
station. 

The  latitude  of  Highmore  is  44.5°  north,  the  elevation  1,890  feet, 
the  average  annual  rainfall  17.4  inches,  and  the  soil  a  glacial  clay 
loam. 

Table  VIII  contains  the  data  obtained  in  these  testsduring  1909  and 
1910,  adapted  from  the  table  on  page  54  of  the  bulletin  cited,  with 
Hie  data  for  1911  added.  The  average  yield  of  the  three  strains  for  the 
two  years  is  seen  to  be  16.5  bush^,  and  for  the  three  years  13.7 
bushels  per  acre.     These  kaoliangs  were  tested  each  year  in  tenth- 


.dbyCoogle 


KAOUANQS  IN   THE  UNITED  BIATES.  61 

acre  plate,  drilled  in  rows  3.5  feet  apart  with  a  row  space  of  about  6 
inches  for  each  plant. 

The  year  1910  was  deficient  in  rainfall  at  Highmore,  and  1911  will 
long  be  remembered  for  the  drought  prerailing  during  the  growing 
season  of  theae  crops. 


TABUt  Vni.— BMuitt  with  Brmm  Mandiu  and  BarAet  Bladhull  iaolvmgt  at  Bighnare 
(S.  Dai.)  luiiUOion.  1909  to  1911. 
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Fifteen  Tarieties  of  com  grown  in  1909  gave  an  average  yield  of 
18.2  bushels  per  acre.  The  Tarietal  test,  continued  for  three  years, 
was  then  abandoned  and  only  the  two  best  varietiee  were  grown  in 
1910,  Eighteen  plats  of  Minnesota  No.  13  averaged  7.6  bushels, 
and  fourteen  plats  of  Brown  County  Yellow  averaged  9.7  bushels  per 
acre.  In  191 1  a  single  ear-row  plat  of  each  was  grown,  yielding  15.3 
and  6.8  bushels  per  acre,  respectively. 

At  the  Bellefourche  experiment  farm,  Newell,  S.  Dak.,  experiments 
are  conducted  in  cooperation  with  the  Office  of  Western  Irrigation 
Agriculture.  The  latitude  is  44.7°  north,  the  elevation  2,900  feet, 
the  average  annual  precipitation  14  or  15  inches,  and  the  soil  a  heavy 
clay  or  gumbo.  The  effects  of  the  increased  altitude  and  latitude, 
heavier  soil,  and  lower  precipitation  are  indicated  by  the  results 
given  in  Table  IX,  The  tests  were  conducted  by  Mr.  Cecil  Salmon, 
in  chaise  of  grain  investigations  at  that  station. 

In  1909  the  strains  were  tested  in  hundredth-acre  head  rows, 
except  No.  171,  which  was  in  a  tenth-acre  plat.    In  1910  all  strains 
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were  tested  in  two-hundre(]th-acre  head  rows.  While  the  yields 
80  far  obtained  are  not  high,  they  give  promise  that  further  aelection 
will  result  in  profitable  strains.  The  spring  and  summer  of  1911 
were  exceedingly  dry.  The  seed  of  none  of  the  spring-sown  small 
grains  germinated  and  therefore  no  grain  sorghums  were  planted. 
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The  three  strains  of  Manchu  Brown  matured  from  0.45  of  a  bushel 
to  1.2  busliels  at  the  substation  at  Dickinson,  N.  Dak.,  in  1909,  but 
were  killed  by  frost  without  ripening  in  1908  and  1910.  In  1911  two 
strains  ripened  a  little  seed  at  Dickinson  and  also  at  WUliston,  in 
the  northern  part  of  the  State,  In  Montana  they  have  not  yet  been 
able  to  ripen  successfully,  though  the  results  in  1911  with  early 
strains  from  South  Dakota  have  been  quite  promising.  In  parts  of 
Idaho  some  good  yields  have  been  obtained  by  a  few  cooperating 
farmers.  These  strains  give  promise  of  value  at  the  substation  at 
Moro,  Oreg.,  but  it  is  too  early  to  speak  definitely  as  to  their  value 
there. 

,  CULTURB   OF   KAOUAKOa. 

The  varieties  of  tlie  kaoliang  group  are  handled  in  all  respects  as 
are  the  other  and  better  known  groups  of  grain  soi^hums,  viz.,  milo, 
durra,  kafir,  etc.  The  seeds  of  the  kaoliangs  are  similar  to  those  of 
the  kafir  varieties  in  size  and  shape,  and  tlie  same  adjustment  of  the 
planter  will  cause  the  same  rate- of  seeding  of  both.  They  should 
be  drilled  in  rows  approximately  3i  feet  apart,  with  a  row  space  for 
each  plant  varying  from  6  to  12  inches,  according  to  climatic  condi- 
tions. It  is  probable  tliat  under  the  conditions  obtaining  in  the 
southern  part  of  the  Plains  area  in  average  or  favorable  seasons,  a 
stand  of  one  stalk  to  eacli  5  or  6  inches  will  give  the  best  results.  At 
liigher  elevations,  or  farther  north,  or  in  dry  seasons  tliinner  stands 
will  be  desirable.     In  regions  subject  to  the  frequent  recurrence  of 


dry  seasons,  and  this  prob&bly  includes  all  the  scMtalled  semlarid 
areas  of  tlie  West,  it  is  probable  that  a  thin  planting  of  a  portion  of 
the  area  devoted  to  grain  soighums  each  year  will  serve  in  a  measure 
as  insurance  against  a  total  loss  of  the  crop.  This  practice  has  been 
followed  in  past  years  by  a  number  of  farmers  with  very  good  results. 
Like  other  grain  sorghums,  they  should  not  be  sown  until  the  danger 
of  spring  frosts  is  well  past. 


The  kaoliangs  are  a  distinct  group  of  grain-producing  soighums 
only  recently  introduced  from  eastern  Asia. 

They  are  found  throughout  the  eastern  half  of  the  Chinese  Empire, 
except  in  the  low  southeastern  provinces,  and  extend  northward  and 
eastward  through  Manchuria  and  C9iosen  (Korea)  to  Japan.  They 
are  most  abundantly  grown  in  the  northern  part  of  this  area,  espec- 
cially  in  Chihli  and  Manchuria. 

No  other  soi^ums  are  found  in  the  region  named  except  a  variety 
of  soTgo  cultivated  locally  on  and  about  Tsuogming  Island  in  the 
mouth  of  the  Yangtze  River.  They  are  probably  the  descendants 
of  varieties  imported  into  China  from  India  many  centuries  ago. 

In  the  Orient  the  seed  is  used  both  for  human  and  animal  food 
and  in  the  manufacture  of  liquor.  The  stalks  are  used  for  both  fodder 
and  fuel.  In  addition,  the  stems  and  leaves  are  used  as  material  for 
thatching,  fences,  hedges,  light  bridges,  and  other  building.  They 
are  also  used  in  certain  native  manufactures,  such  as  baskets,  mat- 
tings, window  shades,  etc.  The  brush  of  some  varieties  is  used  for 
native  brooms. 

Varieties  of  kaoliang  were  introduced  into  this  country  as  early  as 
about  1866,  and  again  at  subsequent  times,  but  were  discarded  after 
'  brief  cultivation  for  sugar  production.  Since  1898,  49  direct  and  3 
indirect  introductions  from  eastern  Asia  have  been  made,  represent- 
ing more  than  half  as  many  distinct  varieties. 

Most  of  these  introductions  have  b«en  tested  by  the  writer  through 
a  series  of  years  and  at  a  number  of  stations,  from  the  agricultural 
and  varietal  standpoints.  Since  1906,  all  introductions  have  been 
tested  for  grain  production.  Those  giving  any  promise  of  value 
have  been  subjected  to  head-to-row  breedii^  for  pure  strains. 

Descriptions  of  die  plant  and  seed  characters  of  all  the  introduc- 
tions and  a  description  of  the  group  as  a  whole  are  presented  in  this 
paper. 

Twenty-seven  distinct  varieties  of  kaoUang  are  named  and 
described  for  the  first  time,  with  complete  keys  for  their  separation. 

The  kaoliangs  are  good  grain  producers,  though  of  little  value  for 
forage  on  account  of  their  scanty  foliage.    They  are  not  likely  * 
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displace  tiny  of  the  present  groups  of  grain  soi^hums,  such  as  the 
milos,  durras,  and  liafirs,  but  on  account  of  their  earliness  apparently 
have  a  distinct  place  of  their  own  to  fill  in  the  more  northern  and 
more  elevated  parts  of  the  dry-farmed  areas. 

The  earliest  variety,  Manchu  Brown,  matures  in  S5  to  95  days  in 
the  southern  Plains  area,  and  in  100  to  IIO  days  as  far  north  as  South 
Dakota.  A  number  of  high-yielding  varieties  mature  in  110  days  or 
less. 

Of  nine  strains  thoroughly  tested  at  the  Amarillo  experiment  farm 
from  1908  to  1911,  inclusive,  four  produced  average  yields  of  more 
than  20  bushels  per  acre  and  the  other  five  produced  from  13.8  to 
18.8  bushels  per  acre.  The  average  yield  for  the  nine  strains  was 
19.7  bushels  for  the  four-year  period.  The  annual  rainfall  of  the 
first  three  years  was  below  normal  and  the  seasonal  rainfall  was 
deficient  in  the  middle  two.  Average  yields  of  com  varieties  under 
the  same  conditions  were  less,  than  5  bushels. 

The  strains  of  the  extrarearly  Manchu  Brown  have  been  under  test 
at  various  points  in  the  Northwest  during  1909,  1910,  and  I91I. 
At  the  substation  at  Highmore,  S.  Dak.,  tliey  have  produced  an 
average  yield  of  13.7  busliels  in  the  three-year  period.  At  tlie  Belle- 
fourche  experiment  farm,  Newell,  S.  Dak.,  four  strains  gave  a  two- 
year  average  of  11.2  bushels  per  acre. 

Promising  results  are  being  obtained  at  other  points  at  high  ele- 
vations or  in  high  latitudes. 

BESCmiFTION  OP  PISTES. 

Flats    I.  Map  of  esstem  Aais,  showing  the  proviuceB  and  larger  cities  of  China, 
Manchuria,  and  Choeeu  (Korea), 

Plate  II.  Spikeleta  and  seede  of  kaoliang  varieties:  A,  Brill  Blackhull,  8.  P.  I.  No. 
17920  <G.  I.  No.  120);  B,  Korean  Blackhull,  S.  P.  I,  No.  27553  (G.  I.  No. 
412);  e.Barchet  Blackhull,  S.  P.  I,  No.  22912  (G,  I.  No,  310);  D,  Muk- 
den White,  S.  P.  I.  No.  18610  (G.  I.  No.  190);  E,  Hansen  Brown,  S.  P.  1. 
No.  17921  (G.  I.  No.  121);  F.  Tientsin  Brown,  8.  P.  I.  No.  17923  (G.  I. 
No.  123);  C,  Kali  Brown,  S.  P.  I.  No.  19187  (G.  I.  No.  193);  S.  Manchu 
Brown,  8.  P.  I.  No.  18518  (G.  I.  No.  171);  J,  Hankow  Brown,  S.  P.  I. 
No.  6604  <in  part)  (G.  I.  No.  328);  J,  Valley  Brown,  8.  P.  I.  No.  22911 
(G.  I.  No.  309);  K,  Ware  Brown,  S.  P.  I.  No,  28027  (G.  I.  No.  421);  L, 
Parker  Brown,  8.  P.  I.  No.  28058  (G,  I.  No.  424);  M,  Sbaa  Brown,  8.  P. 
I.  No.  21678  (G.  I.  No.  278);  N,  Peeaan  Brown,  S.  P.  I.  No.  17922  (G.  I. 
No.  122);  0.  Chuean  Brown,  S.  P.  I.  No.  23231  (G.  1.  No.  329);  P,  Tokyo 
Brown,  8.  P.  I.  No.  21677  (G.  I.  No.  277);  Q,  Choonchun  Brown,  S.  P.  I. 
No.  27554  (G.  I.  No,  413);  R.  Shantung  Brown,  S.  P.  I.  Ho.  22010  (G.  I. 
No.  293).  (All  natural  size,) 
203 


.dbyGoogle 


MAP  OF  EASTERN  ASIA,  SHOWING  1 


DigmzedbyGoOgle 


,ab,GoOgIc 


of  Plant  Induitry,  U,  S.  Dipl 


Spjkelets  and  Seeds  of  Kaolianq  VAntETiEs. 


DigmzedbyGoO^Ie 


,ab,GoOgIc 


,«b,QQo.gk' 


Si 


if 
u 


,ab,GoOgIc 


iMoed  Febraarr  17,  IVU. 

U.  S.  DEPARTMENT   OF  AGRICULTURE. 
BOEKin  OP  PUHT  IHDDSTRY-BDLLBTIM  NO.  25i 

B.  T.  GALLOWAY,  {Muf  qf  Burrav. 


THE  PERSIAN  WALNUT  INDUSTRY 
OF  THE  UNITED  STATES. 


E.  R.  LAKE, 
Atiulanl  Pomologiit,  I'omologieol  ColUcliont. 


.dbyGoogle 


BVREAC  OF  PIANT  INDUSTRY. 


ClUf!  of  Bureau,  Beterli  T.  GaLloitat. 
Aailalant  Chief  of  Bureau,  William  A.  Taylok. 
EdUor,  J.  E.  RoCKnau.. 
Chttf  Clerk,  Jaueh  E.  Jones. 


roMOLOOICAL   COLLBCTIOKS. 


G.   B.  Rrack«lt,  Pomoiogitt  In  Charge. 
;.  R.   I.Bke,  ^««(«fan(  Pamotogltt. 
^   p.    Close,   PoBioloi/M,  Fruit    IdCHllflcation. 


.dbyGoogle 


LEHER  OF  TRANSMITTAL 


U.  S.  Department  of  AoRictmruHE, 

BusEAU  OP  Plant  Indtjbtry, 

Office  of  the  Chief, 
Washington,  D.  C,  Jvhj  1, 1912. 

Sir:  I  hare  the  honor  to  transmit  herewith  and  to  recommend 
for  publication  as  Bulletin  Xo.  254  of  the  series  of  this  Bureau  the 
accompanying  paper,  entitled  "  The  Persian  Walnut  Industry  of  the 
United  States,"  by  Mr.  E.  R.  Lake,  Assistant  Pomologist,  Pomological 
Collections,  Bureau  of  Plant  Industry, 

The  consumption  and  price  of  walnuts  in  the  United  States  have 
greatly  increased  during  the  past  decade,  while  the  output  of  the 
home-grown  product  has  been  practically  at  a  standstill,  though 
rather  extensive  plantings  have  been  made  during  the  past  ten  years. 
The  purpose  of  this  paper  is  to  explain  in  terms  of  actual  orchard 
conditions  why  this  apparent  anomaly  exists,  and  to  present  the  best 
information  obtainable  as  to  the  methods  of  making  it  possible  to 
extend  the  area  of  successful  cultivation  of  this  nut.  It  aims  further 
to  answer  the  many  questions  now  being  propounded  by  a  public  that 
has  been  stimulated  by  alluring  promises  of  mar\'elous  incomes  from 
orchard  plantings  of  this  tree. 

Secondary  aims  of  the  author  have  been  to  descTil>e  the  varieties 
of  Juglans  regia  in  such  a  manner  as  to  make  it  possible  for  a  lay- 
man to  identify  the  known  varieties  and  at  the  same  time  to  lay  the 
foundation  for  a  systematic  classification  of  this  nut,  to  the  end  that 
a  better  knowledge  of  types  and  varieties  will  enable  the  planter  to 
avoid  many  of  the  costly  errors  of  the  past. 
Respectfully, 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 


B.  T.  CJaluwav, 

Chief  of  Bureau. 
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THE  PERSIAN  WALNUT  INDUSTRY  OF  THE 
UNITED  STATES.' 


nrrBODtrcTiON. 

The  Persian  walnut,  more  generally  spc^wi  of  as  the  English 
walnut,  came  into  cultivation  in  western  Europe  by  way  of  Greece. 
The  early  Greek  names  "  Persicon  "  and  "  Bosilicon,"  applied  to  this 
nut,  imply  that  is  was  either  "  brought  from  Persia  by  the  monarchs 
of  Greece  or  sent  thither  by  the  kings  of  Persia."  Later  the  Greeks 
called  it  "  Caryon,  on  account  of  the  heaviness  of  the  head  which  its 
strong  odor  caused." 

The  tree  was  really  first  brought  into  cultivation  in  Italy  with  the 
dawn  of  the  Christian  Era.  Prior  to  this  time  the  nuts  were  an 
article  of  commerce  coming  to  Rome  and  other  western  marts  under 
n  multiplicity  of  names  from  Greece  and  the  interior  of  Asia  Minor. 
Particularly  did  the  names  used  by  early  authors,  like  Grenoble  or 
.Sorrento  of  to-day,  which  designate  localities  or  even  shipping  points, 
indicate  the  region  known  as  Pontus  in  Asia  Minor  as  the  source  of 
this  nut. 

As  verifying  the  view  that  the  walnut  was  not  cultivated  in 
Europe  prior  to  the  birth  of  Christ,  Hehn  in  his  book  entitled  "  The 
Wanderings  of  Plants  and  Animals"  says: 

Tn  an;  case  the  wflDt  of  settled  nntnes  for  tbew  nuts  provefi  that  there  wnR  no 
general  eiiltlrarion  nf  tbexe  trees  (nlmtmd,  cbestnut.  and  nnlnut)  In  Itiity  at 
the  time  of  Onto.  234-140  B.  C.  tboutch  the  walnut  Is  mentioned  Aeveral  times 
by  Vnrro,  ll«-27  B.  C.  and  once  by  Cicero.  106-43  B.  C,  who  relates  that  the 
dtiugbters  of  Dlunyslus  singed  tbat  tyrant's  beard  otT  with  red-hut  nutshells. 

That  the  walnut  was  cultivated  in  other  regions  prior  to  the  time 
the  Romans  introduced  it  into  Europe  is  the  opinion  of  De  CandoUe, 
who  !4tates  that  the  Arabs  knew  it  as  Joiiz  or  Jown  at  an  earlier  date. 

1  The  writer  dMlm  to  expmni  slnmre  Ihanki  to  all  Itionp  who.  h^  contrlhutloni  of 
data,  ■pFclmena,  or  other  material,  bare  rendered  Tnluable  aid  In  the  prppacalloii  of  thla 
bulletin.  Eapeclallr  to  the  followlnR  ts  h«  Indebted  for  Dumerous  tavon :  Prof.  C.  W. 
Been,  P.  J.  BerclimanB  Co.,  I^onard  Coat™.  I»r.  W.  W.  Fltiirerald,  C.  B.  Franklin.  Ferd 
Oroner.  L.  C.  Hall,  Kl;  1.  Hntr^hlDwiii,  F.  A.  Ij'lti.  U.  HcOonald,  Dr.  Robert  T.  Morris, 
J.  B.  Neff,  Oeorse  C.  I'Hync  I-omeroy  BroB.,  E.  M.  Price,  Thomaa  Prince,  J.  (i,  Buah, 
C.  C.  Teague,  Trlbbl«  Broa.,  the  Vrooman  Ealate,  E.  U,  Ware,  and  R.  Willi. 
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The  same  author  asserts  that  both  the  Bohemian  name  Oresak  and 
the  Biscayan  name  Encauria  indicate  that  this  tree  was  cultivated 
before  the  days  of  the  Roman  emperors.  The  Greek  word  "  eros," 
which  is  found  only  once  in  the  Bible,  is  held  to  be  the  term  used  to 
designate  the  walnut  at  that  remote  date. 

It  was  during  the  imperial  days  of  Rome,  when  it  was  commonly 
known  as  Jove's  nut,  Jupiter's  acorn,  or  the  nut  of  the  gods,  and 
used  in  the  ceremonials  associated  with  weddings,  that  the  walnut 
was  first  distinguished  by  the  name  Juglandes.  As  an  instance  of 
the  confusion  that  existed  as  to  its  name  prior  to  this  date,  and  which 
would  appear  to  imply  that  only  the  crudest  form  of  cultivation,  if 
any  at  all,  was  accorded  the  walnut  at  that  period,  we  find  that  "  the 
popular  name  Jupiter's  acorn,  Dios  halanas,  which  in  Greek  meant 
chestnut,  has  in  the  corresponding  Latin  form  Juglans  (Jovi-glans) 
the  meaning  of  walnut." 

The  term  "  walnut  "  is  a  corruption  of  "  Gall  nnt."  the  name  under 
which  the  product  of  the  trees  of  Gaul,  the  ancient  name  of  France 
and  adjacent  territory,  was  marketed.  It  was  probably  first  used 
by  the  Germans  to  designate  the  product  as  "  the  fpreign  nut." 

Tlie  cliief  credit  for  bringing  this  tree  under  cultivation  appears 
to  belong  to  Vitellins,  a  Roman  emperor,  A.  D.  39.  Once  established 
upon  the  soil  of  Italy  it  made  rapid  progress  into  the  adjacent  parts 
of  Europe,  being  disseminated  throughout  the  various  territories 
covered  by  the  Romans  in  their  several  northern  and  western  inva- 
sions and  remaining  to  bless  the  land  as  one  of  the  beneficent  inci- 
dents of  devastating  war  after  the  conqueror  had  been  conquered. 

Though  this  tree,  which  is  now  known  to  science  as  Juglans  regia 
and  the  product  of  which  has  been  known  successively  or  collectively 
to  the  trade  as  Persian,  royal,  Madeira,  French,  English,  California, 
and  even  Oregon  walnuts,  was  probably  introduced  into  cultivation 
from  Persia,  it  has  been  found  growing  in  a  state  of  nature  in  widely 
separated  sections  of  t)ie  mountains  of  southwestern  Asia,  including 
northern  India,  soutliem  China,  Asia  Minor,  Afghanistan,  the  Cau- 
casus, and  in  portions  of  southeastern  Europe  adjacent  to  Asia. 
Evidences  of  an  even  wider  distribution  of  this  tree  in  geologic  ages 
is  atforded  by  tlie  fossils  of  the  Tertiary  period,  which  according  to 
M.  de  Saporta  show  that  it  formerly  existed  in  Provence  and  else- 
where in  the  southeastern  portion  of  France.  Other  species  of  Jug- 
lans are  catalogued  from  Jamaica,  Spain,  Nortli  and  South  America, 
Cuba,  Japan,  and  Australia.  At  present  it  may  be  said  that  Juglans, 
through  its  various  species,  encircles  the  globe  in  the  following 
manner:  Eastern  shore  of  Asia,  Juglans  nieholtiiana  and  J.  cordi- 
formvf,  the  Japan  walnuts;  western  Asia  and  eastern  Europe, 
/.  rcffia,  the  royal  walnut ;  eastern  America,  J.  nigra  and  /.  cinereoy 
the   black    walnut   and    the   white    walnut   or   butternut; 
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America,  J.  calif omica,  the  Cnlifomia  black  walnut.  There  are  two 
quite  well-defined  forms  of  J.  calif omwa.  The  northern  form  is 
a  large  tree,  while  the  southern  form  usually  assumes  the  habit  of  a 
large  shrub.  In  the  following  pages  reference  is  made  to  the  northern 
form  only.  These  species,  t(^ther  with  the  northern  Chinese  walnut 
(/.  maridshuTica) ,  the  Cuban  walnut  (/.  «;ww?am),  the  rock  walnut 
of  Texas  (/.  nipestria).  three  Mexican  species,  and  those  of  South 
America  afford  evidence  of  adaptability  to  a  wide  range  of  environ- 
ment. 

SEBCBIPTION  OF  THE  PERSIAN  WALNUT  TKEE. 

The  Persian  walnut  tree  under  favorable  soil  and  climatic  condi- 
tions is  of  large  growth  and  long  life.  The  following  statements 
taken  from  the  Gardeners'  Chronicle,  London,  England,  are  cited 
as  instances  of  the  great  growth  and  age  to  which  this  tree  may 
attain : 

Tbe  fnmoiis  old  Beacbemwetl  tre«  In  EiiKlnnd  luid  tta«  following  recorded 
aimenalona :  HeiKht,  00  feet :  eprend.  120  feet ;  belght  of  trunk.  10  ft^t ;  diameter 
of  tninh.  uenrly  10  feet;  yield  of  nntfi  In  one  Heason,  54,000. 

The  coloxml  tree  that  grew  in  the  Depiirtnient  of  Lot  In  France  lived  to  be 
at  lenst  300  yenra  old,  with  a  spread  of  125  feet,  n  trunk  20  te^t  blgh  and  U 
feet  In  diameter.    Its  cro|i  record  was  15  bnisa  a  year  on  the  aveniRa 

The  giant  wninnt  that  stood  iu  Biildar  Valley,  near  Balnklnvn,  in  the  Crimea, 
reached  the  age  of  1,000  years,  nnd  for  n  long  time  yielded  noiiunlly  80,000 
to  100,000  niita,  the  joint  proi>erfy  of  five  Tartar  fiimlties,  who  shared  Ita 
prodnct  equally. 

In  California,  trees  reputed  to  he  approximately  140  years  old, 
and  with  trunks  4  feet  or  more  in  diameter,  are  to  be  seen  in  the 
oldest  missions.  In  some  of  the  larger  commercial  orchards,  from 
85  to  40  years  old,  are  to  be  found  many  trees  with  tmnks  2  feet 
in  diameter  and  a  spread  of  80  feet 

One  of  the  -successful  growers  of  Carpinteria,  Cat.,  Mr.  C.  B, 
Franklin,  has  said  that  he  can  see  no  reason  why  a  walnut  orchard  in 
that  locality  should  not  continue  to  bear  profitable  crops  until  the 
trees  are  150  to  200  years  old,  provided  thoy  are  given  gtiod  care  and 
planted  at  least  45  feet  apart  on  deep,  mellow,  rich  soil. 

In  a  more  conser\-ative  view,  however,  F.  E.  Kellogg,  of  Santa 
Barbara,  Cal.,  who  has  been  intimately  associated  with  the  growth 
of  at  least  two  of  the  picmeer  orchards  of  the  State,  is  firmly  of  the 
opinion  that  the  profitable  life  of  a  walnut  orchard  may  be  extended 
to  35  years  if  the  trees  are  planted  50  to  60  feet  apart  on  good,  well- 
drained  soil.  This  statement  is  not  intended  to  imply  in  the  least 
that  individual  and  scattered  trees  may  not  bear  profitably  much 
longer.  In  fact,  so  far  as  authentic  records  are  available,  the  data 
that  pertain  to  exceptional  longevity,  enormous  size,  and  extraordi- 
nary yield  relate  to  single,  isolated  trees. 
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It  may  be  said  in  this  connection  that  the  foregoing  opinions  of 
Mr.  Franklin  and  Mr.  Kellogg  are  based  upon  their  knowledge  of  the 
conduct  of  seedling  trees,  grown  under  the  conditions  existing  in  south- 
em  California.  N^otwithstanding  the  somewhat  divergent  views  as 
to  the  period  of  profitable  fruitfulness  and  the  distance  between 
the  trees,  the  consensus  of  opinion  is  to  the  effect1:hBt  in  vigor,  size, 
and  longevity  the  walnut  exceeds  any  other  of  our  ctHnmercial  or- 
chard trees.  As  a  crop  for  long-time  investment  under  a  suitable 
environment,  it  offers  attractions  and  inducements  that  are  scarcely 
equaled  by  any  other.  Acre  for  acre,  few  individual  trees  are  re- 
quired, thus  minimizing  the  loss  from  individual  weaknesses. 
Modem  methods  of  propagati(m  assure  a  uniform  product.  The 
steady  increase  in  crop  output  until  the  trees  have  reached  a  consider- 
able age  (at  least  half  a  century)  insures  an  accumulating  income. 
The  comparative  freedom  from  serious  enemies  save  one,  the  blight, 
reduces  very  materially  the  probable  loss  of  crop  or  the  serious  reduc- 
tion of  quality  values. 

THE  CB07  AND  ITS  ITSBS. 

NUTS    AS   FOOD. 

The  chief  uses  of  the  wnlnut  are  as  food,  mainly  dessert  and  con- 
fections, though  during  the  past  few  years,  with  the  growth  of  the 
movement  looking  to  the  introduction  of  a  larger  element  of  vege- 
table products  into  our  dietary,  it  has  become  an  important  element 
in  the  composition  of  many  substantial  table  preparations.  Large 
quantities  of  the  lower  grade  nuts  grown  in  Europe  are  expressed 
for  oil,  but  very  few  of  the  nuts  grown  in  the  United  States  are  used 
for  this  purpose.  Walnut  oil  is  highly  esteemed  in  France  and  in  " 
some  instances  is  used  in  preference  to  that  of  the  olive.  Tt  is  also 
rated  high  as  a  drying  oil  for  artists'  use.  In  Europe  considerable 
quantities  of  young  walnuts  are  used  for  making  picklas  and  catchups, 
and  though  inquiries  for  such  preparations  have  been  made  recently 
in  the  United  States  it  is  found  that  they  are  not  produced  in  com- 
mercial quantities  from  American-grown  nuts.  As  an  article  of  con- 
fection the  smaller  walnuts  find  a  ready  sate,  and  large  quantities 
are  annually  consumed. 

The  first  effort  by  an  American  firm  to  put  the  cracked  nuts  upon 
the  market  in  commercial  quantities  was  made  with  the  crop  of  1910, 
when  a  Los  Angeles  firm  purchased  large  quantities  of  culls  at  2J  to 
3J  cents  per  pound  and  after  putting  them  through  an  improved 
power  cracker  sold  about  25  tons  of  assorted  meats.  The  market 
price  was  35  cents  per  pound  for  the  unbroken  meats  and  28  cents 
for  broken  meats.  The  shells  were  sold  for  fuel  purposes  at  20  cents 
per  sack.  The  very  dark,  black,  and  blighted  meats  were  disposed 
of  as  stock  food,  though  steps  have  been  taken  to  ascertain  whether 
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much  of  this  low-grade  material  can  not  be  used  for  making  oil.  In 
this  connection  an  excerpt  from  the  correspondence  with  this  office 
of  one  of  New  York's  largest  and  most  exclusive  importers  and  whole- 
sale grocers,  commenting  upon  the  relative  selling  value  of  the 
American  and  French  walnut  products,  may  be  pertinent  to  the  topic 
under  discussion. 

We  were  interested  )b  the  American  cracked  product  last  year  (1010)  prin- 
cipally because  we  could  get  It  about  two  weeks  before  the  foreign  nuts 
arrived.  This  enabled  ue  to  distribute  before  the  ThankeglTlng  holidays,  which 
Is  a  season  of  large  consumption.  I^ter  in  the  year  when  the  foreign  nuts 
b%an  to  arrive  we  purchased  clilefly  of  these,  as  tbey  were  more  uniform  la 
size,  whiter  In  color,  and  more  carefully  assorted.  Some  years,  aa  In  1910,  It 
Is  found  that,  of  nncracked  nuts,  the  Qrenoble.  wblcb  is  the  best  of  the  foreign 
nuts.  Is  of  blgher  quality  than  the  home-Krowu  nat ;  in  other  years  it  is  the 
reverse.  With  the  cracked  nuts  there  Is  little,  if  any,  choice  as  to  quality, 
though  tliere  may  be  conslderalile  in  the  respects  noted  above.  Seasonal  cli- 
matic conditions  apparently  have  much  influence  upon  the  Quality  of  the 
walnut. 

Of  this  last  remark  something  more  may  be  said  at  this  time, 
since  seasonal  variations  in  the  quality  of  the  product  seriously  affect 
the  commercial  stability  of  the  crop.  A  notable  instance  of  this 
character  has  been  observed  in  the  two  crops  of  Manchurian  nuts 
that  were  imported  during  1910  and  1911.  The  importation  of  1910 
proved  to  be  a  fair  quality  hard-shell  nut  that  cracked  well,  while 
the  crop  of  1911  was  exceedingly  disappointing,  especially  to  the 
importers,  who  were  losers  by  the  transaction.  The  crop  of  1911 
cracked  badly  and,  besides,  yielded  a  larger  percentage  of  poor-qualtty 
nuts  as  compared  with  the  1910  crop.  Similar  experiences  followed 
the  importation  of  Chilean  nuts,  which  were  formerly  imported  in 
considerable  quantities.  Even  with  the  European  crop  there  are 
wide  variations  in  quality  from  one  year  to  another. 


Thus  far,  little  effort  has  been  made  to  convert  the  American  prod- 
uct into  oil,  probably  owing  to  the  fact  that  heretofore  the  quantity 
of  inferior  nuts  has  been  very  limited,  or  at  least  in  the  process  of 
grading  they  have  not  been  separated  from  the  better  quality  nuts. 

With  the  closer  grading  that  will  inevitably  accompany  an  in- 
creased output,  a  higher  price  scale,  and  a  more  systematic  handling 
of  the  crop  there  will  be  a  distinct  and  appreciable  quantity  of  culls 
that  must  be  utilized;  hence,  the  importance  of  an  establishment  for 
the  conversion  of  the  low-grade  material  heretofore  of  uncertain 
market  value  into  products  of  recognized  market  ratings  of  moment. 

For  the  past  20  years  a  grower  in  the  southern  California  dis- 
trict has  annually  converted  about  1,200  pounds  of  culls  into  oil  for 
home  use,  and  finds  that  each  year  it  is  increasingly  {mpreciateij 
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as  an  article  of  food  and  medicine.  As  a  result  of  this  experience 
in  expressing  oil  from  the  California  product  the  following  data  are 
offered  those  who  would  utilize  the  culls.  Good  oil  can  be  made 
only  from  sound  nuts,  though  in  commercial  terms  they  may  be  culls. 
In  other  words,  rancid,  moldy,  or  partly  decayed  meats  are  not 
suitable  for  oil  making.  The  nuts  must  be  thoroughly  dry  before 
being  expressed.  Nuts,  the  kernels  of  which  have  been  blackened 
through  sunburn,  are  suitable  for  oil  making,  and  such  oil  will  be 
good,  provided  it  is  carefully  clarified.  The  best  oil  is  obtained  from 
kernels  that  are  plump  and  white,  or  at  lea.st  of  light  color.  Of  the 
several  varieties  tested  by  the  grower  referred  to,  the  Placentia 
has  given  the  best  results.  A  sack  of  the  culls  of  this  variety 
as  offered  in  its  home  district,  Orange  County,  Cal.,  weighs  about 
50  pounds  and  cracks  about  25  pounds  of  meats,  which  expressed 
for  24  hours  will  yield  12  pints  of  excellent  oil.  For  average 
culls,  all  varieties  and  one  year  with  another,  25  pounds  of  meat^ 
yield  1  gallon  of  oil.  Culls  usually  yield  ivaai  15  to  20  pounds 
of  meats  for  each  50  pounds  of  nuts.  Shriveled  meats  are  as  good 
as  plump  ones,  but  the  quantity  of  oil  in  them  is  less.  Oil  experts 
have  pronounced  the  oil  from  the  soft-shell  superior  to  that  from 
the  hard-shell  varieties,  though  pound  for  pound  the  kernel  yield 
is  about  the  same.  In  any  event  care  and  cleanliness  must  be 
exercised  in  making  the  oil;  otherwise  the  quality  of  the  meats  will 
count  for  naught.  Under  present  conditions  nuts  are  more  profitably 
sold  at  10  cents  per  pound  than  expressed  into  oil. 


Large  quantities  of  immature  walnuts  are  imported  into  the 
United  States  fnun  Holland  mid  England  for  use  as  pickles,  catchups, 
sauces,  and  flavoring  material.  Tlic  nuts  after  being  processed  and 
barreled  in  brine  are  shipped  in  70-gallon  casks  at  a  cost  to  the  im- 
porter of  $15  to  $18,  duty  and  freight  included.  There  is  no  doubt 
that  thi.s  part  of  the  market  demand  for  walnuts  could  be  supplied 
by  our  own  growers  if  on  trial  the  cost  of  production  {>ermitted. 

For  pickling,  the  nuts  are  gathered  when  tender  enough  to  be 
easily  pierced  by  a  large  pin.  At  this  stage  they  are  entirely  free 
from  woodiness,  a  prime  requi.site  for  high-quality  pickles.  When 
picked  the  nuts  are  placed  for  nine  days  in  a  brine  consisting  of 
4  pounds  of  salt  to  1  gallon  of  water,  renewed  on  the  third  and  sixth 
days.  On  the  tenth  day  the  walnuts  are  ranoved  from  the  brine  and 
exposed  to  direct  sunlight  about  two  days  until  perfectly  black. 
Sometimes  the  nuts  are  treated  with  dry  salt  instead  of  brine.  This 
treatment,  it  is  claimed,  blackens  them  without  exposure  to  sunlight. 
After  the  nuts  are  fully  blackened  they  are  placed  in  clean,  dry  jars 
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and  covered  with  hot,  spiced  malt  vinegar,  to  each  quart  of  which 
are  udded  2  ounces  of  whole  pepper  and  1  ounce  each  of  allspice  and 
bruised  ginger  root  Sometimes  a  few  shallot  onions  are  added  to  the 
boiling  vinegar.  After  the  jars  are  filled  and  the  tops  screwed  down 
they  are  placed  in  a  cool,  dry  room  and  in  a  month  are  ready  for  use, 
though  they  may  be  kept  for  3  or  4  years. 

Taken  at  the  same  stage  of  growth  as  for  pickling  and  boiled  in 
a  rich  sirup,  walnuts  are  said  to  make  a  delicious  and  delicate 
sweetmeat. 

SISTBIBUTION  AND  ABEAS  07  CTTLTITBE. 

CULTDRAL  RANGE. 

As  indicated  by  its  variable  natural  habitat,  the  WHimit  may  be 
grown  over  an  extended  area,  though  the  profitable  production  of  a 
high-class  nut  is  confined  to  relatively  narrow  limits  in  a  few  widely 
separated  regions — PVance,  Italy,  Germany,  Austria -Hungary,  Rus- 
sia, China,  Chile,  and  the  United  States.  Though  grown  with  com- 
mercial success  in  these  countries,  it  is  only  in  restricted  areas  of 
each  that  the  choicer  grades  are  produced,  notably  in  the  Grenoble 
district,  France,  in  the  vicinity  of  Sorrento,  Italy,  and  in  southern 
California. 

That  this  nut  is  not  grown  successfully  over  a  more  extended  area 
has  been  largely  due  to  the  absence  of  a  thorough  effort  at  improve- 
ment and  adaptation,  there  having  been  practically  no  advance  in 
varietal  improvement  since  the  origin  of  the  Franquette,  over  100 
years  ago.  Likewise,  there  has  been  only  one  notable  instance  of 
adaptation  through  selection,  the  Santa  Barbara  soft-shell,  unless 
we  take  cognizance  of  the  recent  evidence  of  blight-resistant  varieties 
in  southern  California.  Within  the  past  five  years  considerable 
impetus  has  been  given  the  idea  that  the  area  of  profitable  walnut 
culture  in  the  United  States  may  be  largely  extended  through  the 
employment  of  other  stocks  than  its  own  upon  which  to  work  the 
choicer  and  more  hardy  varieties  of  the  Persian.  Careful  con.'iidora- 
tion  of  varietal  requirements  and  adaptation  by  selection  materially 
advance  the  view  that  the  walnut  may  be  commercially  grown  over 
a  considerably  wider  area  than  was  formerly  supposed. 

Various  though  not  extended  tests  demonstrate  that  several  of  the 
leading  commercial  varieties  of  Juglana  regia,  the  Persian  walnut, 
when  worked  upon  the  American  species  J.  rtigra  and  J,  californira 
may  be  successful  in  regions  where  formerly  the  Persian  was  a  failure. 
The  native  stocks  being  more  resistant  to  drought,  heat,  excess  of 
moisture,  alkalis,  and  unseasonable  and  severe  changes  in  tempera- 
ture, makes  it  possible  to  utilize  a  much  greater  range  of  soil  and 
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climatic  conditions  than  hfts  been  deemed  possible.  Not  only  has  the 
work  with  the  American  stocks  given  excellent  results,  but  some  very 
remarkable  developments  have  followed  the  work  of  top  and  crown 
grafting  upon  certain  hybrids  originating  in  California,  notably  the 
Paradox  and  Royal,  The  Paradox  is  the  offspring  of  a  cross-pollina- 
tion between  J.  regia  and  J.  califomica^  while  the  Royal  is  the  off- 
spring of  a  cross- pollination  between  /.  nigra  and  J.  califomic'i. 
These  hybrids  are  characterized  by  an  extraordinary  vigor  of  growth, 
in  many  instances  a  yearns  growth  of  12  to  15  feet  as  against  half 
as  much  in  the  parents.  Like  the  native  species,  these  hybrids  are 
hardier  than  the  Persian  walnut  and  not  so  subject  to  injury  by 
early  spring  changes  in  temperature,  which,  through  starting  and 
checking  a  premature  flow  of  sap,  seriously  damage  the  younger  wood 
and  blossoms.  Grafted  upon  these  hybrid  stocks,  the  Persian  walnut 
makes  a  remarkable  growth  and  so  far  as  tests  with  them  have  been 
made  gives  promise  of  early  and  abundant  fruitfulness. 

Serious  defects  appear  in  these  hybrids  in  that  while  a  few  trees 
are  reported  prolific  they  are  generally  indifferent  bearers  and  that 
the  seedlings  grown  from  the  nuts  vary  greatly  in  vigor,  in  some 
instances  not  over  20  per  cent  being  first  class.  Though  this  makes 
it  necessary  to  grow  a  large  number  of  seedlings  for  a  small  quantity 
of  first-grade  stock,  some  propagators  consider  the  expense  repaid  by 
the  exceptional  vigor  of  the  seedlings,  surpassing  the  native  blacks  or 
the  Persian.  This  view  is  strengthened  by  the  observation  of  F.  A. 
Leib,  an  extensive  experimenter  in  the  propagation  of  the  walnut, 
who  says : 

Ou  the  root  dei>eiiilB  tbe  entire  siK^i'esB  of  the  orcbard,  and  after  an  extended 
tnveetlgntlon  we  are  convinced  thnt  tbe  nuts  of  cerlalu  of  onr  hybrids  prodnre 
trees  that  bufihibh  all  otbers  In  sturdlnees,  ffldiiiitnblllty,  and  rnpldlty  of  growtb. 

Of  Mr,  Trfib's  statement  it  may  be  said  that,  while  he  attaches  great 
importance  to  the  value  of  the  root,  or  stock,  and  his  words  even  imply 
that  the  whole  credit  of  successful  growth  is  due  to  the  root,  in  his 
own  practice  he  uses  every  precaution  in  the  selection  of  scions,  thus 
doubly  insuring  the  production  of  a  succes,sful  tree, 

Mr.  Payne,  an  observer,  propagator,  and  grower  of  the  walnut,  is 
of  the  opinion  that  the  merits  of  these  hybrids  are  not  yet  fully  deter- 
mined.    He  says: 

I  have  noticed  tbiit  In  Aiy  Henituns  the  Paradox  seems  unable  to  fumlsli 
an  mncb  nioleture  fur  the  derelopuienl  of  Its  crop  tis  the  native  California  blnr'k 
growlas  under  the  same  conditions.  The  nuts  In  the  Instances  observed  were 
considerably  Bmaller  on  the  Pnradox  root  than  on  the  native  black,  and  I  a8crlt>e 
this  resnlt  to  a  sh()r(HKe  In  the  water  supply.  Of  the  seedllnKS  from  the  two 
hybrids,  those  of  the  royal  are  by  far  belter,  thongh  th^  vary  wWely  In  genenil 
character  as  to  vigor  of  growth,  foliage,  and  resistance,  while  some  of  tliem 
when  grafted  refuse  to  unite  wttb  the  Persian  bcIoil 
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Mr.  Payne's  observation  is  not  yet  verified  by  other  propagators, 
and  it  is  possible  that  local  conditions  may  have  been  a  determining 
factor  in  the  results  observed  by  him.  Should  his  observation  as  to 
the  inability  of  the  hybrids  to  endure  drought  become  established  a 
great  part  of  their  prospective  value  as  stocks  would  be  lost  and  the 
native  black  walnuts  would  be  the  sole  reliance  upon  which  to  predi- 
cate the  future  extension  of  the  area  of  walnut"  orcharding  in  the 
United  States. 

RANOB  BY  8TATE8. 

Alabama. — "  Tbe  walnnt  has  not  be«a  srown  In  tbis  State  wltb  any  degree  of 
Buccesi,  esceut  in  a  Huiall  way.  So  far  as  tbe  product  of  the  tree  la  concerned, 
it  Ih  iiHiia]]]'  Btrons  flavored  and  early  becomes  rancid."  (F.  F.  WlRianw,  Ala- 
bama Agricttllural  Experiment  Station.) 

Arkanaag. — "  It  is  ret)orted  tbat  an  English  wainnt  tree  near  Little  Rock  has 
t)eeu  fruttlug  for  several  yenrs,  and  It  Ih  reconiiuended  that  it  be  tried  further 
In  tbe  cotton  belt,"     (.4rfcang(u  Stale  Horticultural  Society,  Report,  1910.) 

Colorado. — "  One  tree  of  the  walnut,  variety  unknown.  Is  succesBfully  growing 
neor  Roolder,  on  ilie  mesa  near  the  foothtlla.  There  are  no  coniBiercial  plont 
Inge  of  tbis  nut  In  tbe  State  to  my  knowledge."     (fi.  M.  Andreiot,  Colorado.) 

Diitrict  of  Columbia. — In  various  jiarts  of  the  District  of  Columbia  are  to  be 
found  large,  thrifty  seedling  trees  of  the  Persian  walnut,  but  as  far  aa  examined, 
with  one  exception,  the  Barnes,  the  fruit  Is  of  indifferent  alze  and  quality. 
The  climnllc  condllions  are  such  that  the  treee  do  not  beor  regularly,  though 
In  tbe  case  of  the  Baraea  It  Is  repnted  tu  be  a  good  bearer,  considering  its 
Immediate  environment. 

Florida. — •'  It  la  agreed  on  oil  handa  that  Juglant  rcgia  hos  failed  In  Florida. 
Bfany  report  that  tbe  treea  die  before  bearing,  tlioURb  I  have  heard  of  aome 
that  bore.  It  la  not  recommended  by  any  of  the  nurserymen  of  the  State. 
J.  cordiformiH  and  J.  gieboldiana,  on  the  other  hand,  flourish  well  In  north 
Florida  and  benr  profusely.  But  the  shells  of  their  nuts  arc  no  hard  and  thick 
that  there  seems  no  proapect  of  their  fruit  rivaling  the  thin-shelled  varietlea  of 
J.  rcgia  aa  a  couimerclul  product.  Of  the  two,  J.  cordiformi*  seems  preferable. 
I  am  nnuware  of  any  attempt  to  grow  Jaimnese  walnuts  on  a  commercial 
scale  In  Florida."     {John  Belling,  Florida  Agricultural  Experiment  Station.) 

Georgia.—"  In  19CW  and  ngnia  In  1010  we  made  an  extended  Inquiry  of  south- 
em  plantera  and  nurserymen  as  to  the  success  of  the  walnut  In  tbe  South. 
After  giving  the  re|)ortB  of  their  various  corresitoodenis  careful  consideration 
we  can  not  recommend  tbe  planting  of  the  English  wainnt  for  commercial  par- 
posea  thlB  Bide  of  the  Itocky  Mountains."     {P.  J.  Bervkmang  Co.,  Qeorgia.) 

Indiana. — Though  a  few  trees  of  the  walnut  are  reported  as  successfully 
fruiting  in  Indiana,  no  especial  effort  baa  been  made  to  give  It  u  thorough 
trial.  During  the  past  year,  however,  one  or  two  entbvslastic  citlzena  of  the 
State  have  undertaken  to  give  tbe  subject  an  extended  exiterlmental  test. 

£o«i»(a  no  .—"About  15  years  ogo  I  planted  Erafted  treea  of  several  varieties 
of  Juglans  regia  obtained  from  Felix  Gillet,  of  California.  The  stock  used  was 
regia  and  Iheee  trees  are  now  all  dead,  althouRh  the  Mayette  tree  lived  until 
two  years  ago  and  had  attalnnl  a  height  of  20  feet,  with  a  tnmk  5  or  fl  Indies 
In  diameter.  This  tree  bore  pistillate  flowers  for  several  years,  but  set  no  fruit. 
T  now  have  a  Mayette  tree,  to|>budded  on  black  walnut,  which  seems  bealtliy, 
60951'— Bull.  254—13 2  OtwTc 
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SB  does  aBother  of  the  Glllet  Tarletles  similarly  worked.  About  the  time  thai  I 
plDiited  the  Gillet  trees,  Luther  Burbanfc  sent  me  a  uumber  of  seedJlug  trees 
of  the  Santa  Rosa.  Ooe  of  these  Is  still  alive,  but  not  more  than  4  feet  high. 
The  native  black  grows  and  bears  well  bere."  {B.  if.  Toting,  Morgan  Citv. 
La.,  1910.) 

Maiyland. — "Maryland,  except  the  two  westernmost  counties,  and  Dela- 
ware have  been  producing  fairly  good  seedling  Persian  walnuts  for  100  years, 
and  there  are  many  young,  middle-aged,  and  very  old  trees  with  good  bearing 
records.  The  soil  and  climate  are  adapted  to  hardy  types  of  the  Pereian  wat- 
nnt,  and  a  lively  Interest  has  been  created  In  nut  cnlture  in  these  States  In 
the  last  flv-e  years.  A  good  many  young  walnut  trees  are  being  planted." 
(C.  P.  Clo«e,  Maryland  Agricultural  Experiment  Station.) 

Mastackwetts. — "  It  can  hardly  be  said  that  It  [the  Persian  walDUt]  can  be 
grown  successfully  In  this  State,  altboDgh  It  la  possible  that  a  specimen  grow- 
ing In  a  particularly  favorable  location  may  live  to  become  of  considerable 
size."     (WilHttm  P.  Rich,  secretary,  MoMaclimetU  Hortioiltural  Society.) 

"It  [the  Persian  walnut]  does  not  succeed  here  [Amherst],  and  I  know  of 
iio  place  ia  the  State  where  It  does."  (F.  A.  Waugh,  Massachutetta  Agrkml- 
tural  E-rpertment  Station.)    ■ 

Michigan. — "  I  have  a  18  or  17  year  old  Pertian  walnut  tree  that  has  borne 
every  yeiir  for  the  past  seven  years.  I  also  have  trees  6  years  old  raised 
from  nuts  off  this  older  tree,  and  T  believe  they  will  bear  in  another  year. 
The  ptireut  tree  is  26  Inches  In  circumference  and  about  20  feet  hl^."  (*".  P. 
Ananu.  ilichigan,  19fl.) 

Many  other  trees  of  this  species,  JugUms  regia,  have  been  planted  Id  tbls 
State,  If  the  records  of  nursery  men's  sales  may  be  relied  upon,  but  we  have 
l>een  unable  to  obtain  any  record  of  their  bearing. 

Montana.—"  The  only  English  walnuts  being  tested  in  Montana,  so  far  as  I 
know,  are  a  few  varielles  planted  on  our  substation  grounds  at  CorvalUs. 
These  have  been  out  two  years  and  have  made  a  very  unsatisfactory  sbowing. 
Two  or  three  trees  out  of  30  or  40  are  alive  at  this  time."  (0.  B.  Wkipplt, 
Montana  Agricnltural  Experiment  Station.) 

Nevada. — "  To  my  knowledge,  there  Is  only  one  tree  of  the  Pereian  walnot 
growing  In  the  State  of  Nevada.  This  tree  is  somewhere  between  15  and  20 
years  old  and  is  growing  near  Fraoktown,  Washoe  County.  It  Is  about  60  feet 
high,  with  Irregular  branches,  and  bears  abundant  crops  about  once  every  fonr 
years  and  misses  a  crop  about  one  year  In  seven.  The  nuts  are  smaller  and 
have  harder  shells  than  the  ones  usually  bought  In  Stores."  (P.  Beveridge 
Kennedy.  Nevada  Agricultural  Experiment  Station.) 

yeic  Mexico.—"  In  New  Mexico  no  record  has  been  made  of  the  planting  of 
the  walnut,  yet  Jiiglans  ritpeitris  grows  naturally  in  several  sections  of  tbe 
State,  while  J.  californica  Is  growing  and  frnitlng  successfully  on  the  grounds 
of  the  ex|>erlment  station."  (Fahian  Qarcia,  New  Mewico  Agricvltural  Experi- 
ment Station.) 

Neip  York. — Many  trees  of  the  Persian  walnut  are  fruiting  In  this  State, 
especially  In  the  region  tributary  to  Lake  Ontario,  about  New  York  City,  and 
on  Long  Island.  Several  of  the  older  trees  have  yielded  profitable  commercinl 
crops  for  the  past  20  years.  Recently  many  seedling  trees  have  been  planted 
throughout  tbe  Stale,  and  a  few  grafted  trees  are  also  being  tried. 

North  Carolina. — R^wrta  state  that  there  are  a  few  walnut  trees  growing 
indifferently  In  North  Carolina, 
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Ohio. — "  I  do  not  know  that  any  attempts  are  beli^  made  to  grow  tlie  walnut 
upon  a  commercial  scale  In  Uiis  State."  (W.  Paddock,  Ohio  Agricultural  Ex- 
periment Station.) 

Indlvldaal  trees,  howerer,  have  been  reported  as  growing  and  beating  suc- 
rassfully  in  various  parts  ot  the  State. 

South  Carolina. — "  Thongh  numerous  plantings  of  the  walnut  have  been  made 
In  South  Carolina,  there  are  no  records  of  successful  cropiHige.  Evtm  the 
particularly  hardy  Juglana  aieboldiana  is  reported  as  not  luirdy  enough  for  the 
conditions  in  this  State,  though  J.  nigra  thrives  and  bears  abundantly  at  an 
early  age  in  various  parts  of  the  Stata"  (A.  O.  Sftnnklin,  Clemson  College, 
B.  C.) 

From  other  sources  it  is  learned  that  the  tree  appears  to  be  hardy  enougb 
in  some  localities,  but  that  It  falls  to  set  fruit 

Teimee»ee. — "A  great  many  Persluu  walnut  trees  in  this  State  are  planted 
in  gardens  and  lawns,  but  no  one.  so  far  as  I  know,  has  attempted  an  orchard 
of  them.  Some  trees  at  Hermitage  bore  the  first  time  about  three  years  ago," 
(C.  A.  Keffer,  Tenne»aee  Agricultural  Experiment  Station.) 

Texat. — "In  1003  we  planted  several  trees  of  Bngllsb  walnuts  at  this 
station,  but  our  results  have  been  entirely  negative  in  character.  The  treea 
made  a  very  poor  growth,  and  all  but  one  died  Inside  of  fonr  years.  This  one 
ts  still  living,  but  has  made  only  a  low.  scrubby  growth — less  tlian  13  feet — 
and  has  not  fruited.  Judging  from  our  experience,  I  doubt  [f  they  are  suited 
to  this  vicinity."  (W.  S.  HotchkUg.  Texa»  Agricultural  Exiicrlmcnt  Substa- 
tion, Troup,  Tex.) 

Virginia.—"  So  far  as  I  am  aware,  the  walnut  Is  not  grown  In  a  systematic 
way  in  Virginia,  though  there  are  scattered  seedlings  In  various  pacts  of  the 
State."    m.  8.  Price,  Virginia  Agricultural  Experiment  Station.) 

Waghinpton.—"  The  first  walnuts  planted  In  this  part  of  the  State  were  set 
out  In  1896,  In  this  first  planting  there  were  15  trees  (this  tract  has  increased 
until  at  present  there  are  178  trees),  all  seedlings.  They  have  grown  vigorously 
and  have  been  bearing  good  crops  of  nuts  of  variable  quality  since  they  were 
0  and  7  years  old.  One  of  them,  for  which  H.  K  Van  Dcman  suggests 
the  name  of  Chdan.  is  considered  to  be  a  very  promising  variety.  There  are 
now  about  30  ocres  of  planted  walnuts  In  this  section."  ( W.  P.  Shepard,  Lake 
Chelan,  Waiih.) 

In  the  southwestern  part  of  the  State,  especially  in  the  vicinity  of  Van- 
couver, this  tree  has  been  growing  and  fruiting  for  approximately  a  quarter 
of  a  century.  Not  only  have  the  trees  of  the  Franquette  and  Mayette  varieties 
been  yielding  excellent  returns,  but  eei-eral  local  seedlings  have  been  developed, 
two  or  three  of  which  promise  to  t>e  even  better  than  their  parents,  the 
original  varieties  stated  above. 

In  Tarious  parts  of  New  Jersey,  Virpnia.  and  West  Virginia  vij;- 
oroua,  thrifty  seedling  trees  are  to  be  found.  Several  of  these  treeg 
produce  quite  regular  crops  of  nnts  of  more  than  passing  merit. 
Most  of  them,  however,  yield  nuts  of  inferior  quality,  and  the  chief 
value  of  the  trees  lies  in  the  fact  that  they  afford  ample  proof  that 
the  walnut  can  be  grown  in  these  various  districts  with  measurable 
success.  Top-working  these  trees  with  wood  from  hardy  varieties 
of  good  quality  would  probably  result  in  converting  what  is  at 
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present  a  crop  of  inferior  quality  and  small  value  into  one  of  choice 
quality  and  highest  market  price,  though  it  is  certain  that  much 
better  returns  would  follow  the  top-working  of  the  native  stock  in 
the  same  or  similar  localities. 

CUHATIC  CONDITIONS  BEQUIBED  IN   WAIiNTTT   QBOWINQ. 

The  walnut  is  quite  sensitive  to  changes  in  tonperature  during  the 
early  stages  of  the  vegetative  period  and  while  the  tree  is  young. 
It  demands  a  climate  that  is  temperate,  relatively  mild,  and  invari- 
able. It  is  averse  to  wide  ranges  of  temperature  and  great  humidity, 
and  yet  it  will  endure  without  damage  considerable  rigorous  winter 
weather  during  its  dormant  period,  and  even  during  the  annual 
vegetative  periods  of  its  later  life  it  will  tolerate  climatic  variations 
sucli  as  would  greatly  injure  young  trees. 

This  tree  suffers  less  from  the  severe  cold  of  winter  than  from 
the  frosts  of  late  spring  or  early  fall.  Intense  winter  cold  may  split 
open  the  trunks  and  large  branches,  but  serious  damage  is  unlikely 
where  the  native  walnuts  range  or  in  the  relatively  mild  climate  of 
the  Pacific  Northwest,  especially  if  the  stocks  used  are  the  native 
black  walnut  The  walnut  ranges  over  a  considerable  area,  under 
varying  climatic  conditions,  but  the  leading  commercial  varieties, 
especially  in  the  United  States,  grow  within  a  comparatively  re- 
stricted climatic  environment.  In  that  part  of  France  where  the 
highest  grade  of  the  commercial  product,  the  Grenoble  walnut,  is 
grown,  the  climate  of  spring  and  summer  is  somewhat  cold  and  the 
winters  rigorous.  The  mean  annual  temperature  of  Tullins  in  the 
valley  of  the  Isere,  the  heart  of  the  nut-producing  area  of  France,  is 
from  45°  to  50°  F.  The  rainfall  for  the  district  is  most  abundant 
during  the  spring  and  autumn  and  averages  about  40  inches  for  the 
year. 

The  data  in  Table  I,  based  on  what  French  writers  consider  the 
relationship  of  climate  to  successful  walnut  culture,  present  a  com- 
pact view  of  the  climatic  conditions  in  those  districts  of  the  United 
States  which  produce  nuts  in  commercial  quantities,  as  well  as  in  a 
few  districts  where  isolated  trees  or  small  orchards  have  borne  profit- 
able crops  for  several  years.  Considerable  of  the  data  given  appar- 
ently warrants  the  belief  that  so  far  as  climate  is  concerned  the 
area  of  successful  cultivation  may  be  greatly  extended;  but  climatic 
conditions  are  not  alone  essential  to  success.  Quite  as  much  depends 
upon  the  careful  selection  of  varieties,  and  hardiness  is  only  one  of 
the  qualities  required.  The  ultimate  product,  the  nut,  must  be  of 
pleasing  outline,  regiilar  and  uniform  in  size,  with  a  bright,  rich, 
yellowish-colored  shell  that  is  thin  and  firmly  sealed.  It  must 
possess  a  kernel  that  is  crisp,  sweet,  light  colored,  and  with  little  or 
no  astringency  or  bitterness.    It  should  be  high  flavored,  fine  OTfiped, 
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rich,  and  heavy.  The  tree  must  be  a  vigorous  grower  and  must 
yield  regular  and  abundant  crops.  It  must  be  a  self-pollinator  and 
not  too  early.  It  must  carry  its  blossoms  through  an  extended 
period  and  be  practically  blight  resistant. 


Tablx  1.— Climatic  and  other  cU 
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Tablb  I. — CliToalic  and  other  data  o/ imporUmt  laatnut-grotving  area»—Coa\ia\i&d. 
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Table  I  shows  that  southern  California  is  remarkably  exempt  from 
freezing.  Practically  all  the  commercial  crop  in  the  United 
States  is  produced  in  this  district  with  its  mild,  equable  climate  and 
deep,  fertile  soil.  Extensive  plantings  of  the  Persian  walnut  are 
heing  madein  other  districts,  notably  in  the  Santa  Clara,  San  Jo&. 
quin,  and  Sacramento  valleys  of  California  and  the  Umpqua  and 
Willamette  valleys  of  Oregon.  Limited  plantings  are  also  being 
made  in  several  other  localities  in  the  Pacific  Coast  States  and  in 
some  of  the  Eastern  States — New  York,  Pennsylvania,  New  Jersey, 
Delaware,  and  Maryland. 

Though  the  Santa  Barbara  soft-shell  walnut  is  the  type  of  our 
present  commercial  output  and  the  one  variety  most  successful  in 
southern  California,  its  prestige  may  be  due  to  the  fact  that  no 
other  variety  has  been  generally  tried  in  that  district.  Its  eariy 
and  continued  financial  success  prevented  the  development  of  any 
better  variety  until  the  time  of  the  blight  invasion  a  few  years  ago. 
Now  there  is  a  decided  effort  to  find  a  variety  with  the  merits  of 
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the  soft-shell  that  shall  be  blight  resistant.  It  is  quite  possible  that 
out  of  this  inquiry,  which  is  certain  to  be  an  e:chaustive  one  because 
of  the  great  value  of  the  crop,  there  will  come  a  new  type,  or  at  least 
one  more  d^nite  and  uniform.  While  other  districts  are  selecting 
hardier  varieties,  southern  California,  in  seeking  those  that  escape 
the  late  spring  frosts,  aims  to  insure  not  alone  the  production  of  a 
crop,  but  also  to  provide  immunity  to  blight.  By  a  judicious  selec- 
tion of  late-vegetating  varieties  and  by  top-working  upon  native 
stocks,  growers  may  successfully  produce  choice  varieties  of  Persian 
walnuts  under  a  much  wider  range  of  climate  and  soil  than  formerly 
was  possible.  Types  like  the  French  Franquette,  Mayette,  and 
Parisienne  appear  to  be  worthy  of  extended  trial  in  the  valleys  of 
northern  California,  the  higher  elevatioiw  in  the  interior  of  the  same 
State,  and  the  western  valleys  of  Oregon  and  Washington.  Among 
promising  varieties  worthy  of  trial  in  this  territory  are  Eureka, 
Prolific,  Treyve,  and  Meylan.  Certain  growers  report  that  Treyve 
and  Meylan  are  rather  shy  bearers,  which  may  prove  a  serious  defect 
in  these  otherwise  good  varieties.  Types  of  more  or  less  uncertain 
parentage,  as  the  Cumberland,  Hall,  Holden,  Milbank,  Mount,  Neho, 
Pomeroy,  and  Rush,  appear  to  be  especially  adapted  to  New  York, 
Pennsylvania,  New  Jersey,  Delaware,  and  Maryland,  and  the  effort 
now  being  made  to  propagate  the  more  promising  of  them  upon  the 
eastern  black  walnut  bids  fair  to  greatly  stimulate  the  interest  in 
walnut  culture  in  portions  of  the  eastern  United  States.  There  is 
little  reason  to  doubt  that  several  of  these  varieties  may  be  success- 
fully grown  and  fruited  if  proper  provision  is  made  for  pollination. 
To  what  extent  the  introduction  of  grafting  upon  these  hardy 
stocks  will  change  the  practice  of  growing  seedlings  from  fruit  of 
mediocre  merit  is  as  yet  uncertain.  Very  little  grafting  has  been  done 
where  only  individual  trees  or  small  groups  about  the  home  grounds 
are  grown  from  hardy  seedlings,  as  in  Michigan,  Ohio,  Indiana, 
Illinois,  New  York,  Connecticut,  New  Jersey,  Delaware,  Maryland, 
West  Virginia,  Virginia,  North  Carolina,  South  Carolina,  Georgia, 
Texas,  Colorado,  and  Idaho.  In  Texas  and  Maryland  considerable 
interest  is  being  awakened  through  the  work  of  private  experimenters 
and  the  experiment  stations.  The  range  of  country  covered  by  the 
above  list  of  States  shows  the  possible  area  over  which  the  walnut  may 
be  grown.  In  most  instances  only  very  indifferent  success  commer- 
cially has  been  attained  with  seedling  trees  of  the  Persian  walnut. 
California  and  Oregon  are  exceptions,  and  here  the  day  of  the  seed- 
ling tree  is  past  save  as  an  effort  to  obtain  a  new  variety.  The  or- 
chards of  the  future  will  be  grafted  trees  of  varieties  selected  to 
meet  the  local  climatic  environment. 
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son.  BEQXJXBEUENTS  FOB  WAIiNUT  OBCHABOINO. 

The  walnut  delights  in  a  deep,  moderately  cool,  moist  soil,  mellow, 
alluvial,  and  rich  in  humus,  but  it  succeeds  well  upon  clay  loams, 
sandy  loams,  gravelly  loams,  or  friable  clays  (such  as  the  so-called 
shot  clays  of  the  Pacific  Northwest)  when  the  surface  soil  is  well 
drained  iind  possesses  a  liberal  humus  content  and  the  water  table 
is  at  a  depth  of  16  or  more  feet.  For  the  growth  and  maintenance 
of  large,  long-lived  trees,  one  thing  is  essential :  The  soil  must  be 
deep,  2  to  3  or  more  feet,  and  have  a  porous  subsoil  from  8  to  12 
or  more  feet  deep,  and  in  no  instance  should  hardpan,  bedrock,  or 
impervious  clay  be  at  a  less  depth  than  16  to  20  feet.  The  most 
vigorous  and  productive  walnut  orchards  in  France  niid  California 
are  found  uprai  the  deep,  cool,  well-aerated,  alluvial  soils  of  the 
valleys,  and  especially  upon  slight  elevations  above  the  main  valley 
floor, 

A  moderate  lime  content  is  a  desirable  feature  of  any  soil  upon 
which  the  walnut  is  to  be  planted  for  commercial  purposes.  Soil 
that  is  held' to  be  good  for  orchard  and  garden  crops  may  be  consid- 
ered suitable  for  walnut  trees,  provided  it  is  sufficiently  deep,  well- 
drained  as  to  air  and  water,  and  of  an  elevation  sufficient  to  escape 
the  early  autumn  and  late  spring  frosts. 

A  soil  coitaposed  of  small  to  medium  sized  gravel  mixed  with  15' 
to  40  per  cent  of  fine  sand  and  clay  and  1  to  2  per  cent  of  lime  makes 
an  excellent  host  for  the  walnut  tree.  The  reddish  brown  alluvial 
soils  of  the  Pacific  coast,  rich  in  iron  oxids,  when  overlying  a  grav- 
elly, sandy  subsoil,  are  among  the  best  for  walnut  growing,  as  they 
are  usually  cool  and  supplied  with  moisture  which  thorough  tillage 
and  the  use  of  the  soil  mulch  will  conserve.  These  soils  are  friable 
and  rather  coarse  grained,  fertile,  well  aerated,  deep  and  retentive, 
and  very  responsive  to  all  active  tillage. 

In  the  Eastern  States,  so  far  as  present  data  show,  it  may  be  said 
that  the  Persian  walnut  flourishes  on  all  soils  upon  which  the  black 
walnut  is  found,  and  under  favorable  conditions  on  some  others.  In 
fact,  reports  from  9  or  10  States  say  that  the  walnut  will  grow 
satisfactorily  upon  any  good  soil  if  it  is  deep,  sufficiently  well 
drained,  aerated,  and  possesses  a  low  water  table.  Sandy  loams, 
clay  loams,  gravelly  loams  if  not  too  open,  and  sedimentary  deposits 
are  all,  separately  or  mixed,  equally  suitable  for  the  growth  of  this 
tree. 

7ACT0BS  IN  LOCATTtra  A  TALNUT  OBCHASD. 


In  some  respects  the  problem  of  locating  a  walnut  orchard  is  not 
difficult.  The  product  being  extremely  hard,  compact,  and  long 
keeping,  it  is  not  essential  that  railroad  facilities  be  in  the  immediate 
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vicinity.  Wherever  there  are  passable  roads,  suitable  soils,  a  fit  site, 
and  congenial  climate  a  vralnut  orchard  may  be  located  with  quite 
as  much  assurance  of  success  as  if  it  were  close  to  a  great  transporta- 
tion system  or  a  ready  market.  If,  during  the  first  few  years,  the 
grower  desires  to  raise  intercrops  their  importance  may  be  a  factor 
in  determining  the  location.  The  selection  of  varieties  and  the  neces- 
sity of  early  marketing  afTect  the  problem,  since  dealers  desire  the 
product  for  the  Thanksgiving  market.  Labor  for  harvesting  has 
likewise  to  be  carefully  considered,  especially  where  large  areas  are 
contemplated  or  where  fall  rains  occur  during  the  period  of  harvest. 
Should  the  walnut  harvest  come  at  the  same  time  with  other 
crops  it  seems  desirable  that  the  location  should  be  near  a  center  of 
populaticxi. 

srrE. 

In  a  general  way  it  may  be  said  that  the  walnut  reqnires  a  site  that 
will  insure  it  protection  from  excessive  heat,  cold,  wind,  drought, 
and  moisture.  An  ideal  site  is  one  that  affords  protection  against  the 
undue  stimulating  influences  of  warm  days  in  early  spring,  the 
ravages  of  early  autumn  frosts,  the  desiccating  effects  of  drought, 
the  distress  of  a  water -logged  subsoil,  and  the  parching  heat  of  a 
midsummer  sun.  To  what  extent  it  may  be  possible  to  secure  all  of 
these  desirable  features  in  a  particular  site  will  depend  upon  the 
prevailing  climatic  and  topographic  conditions. 

European  writers  consider  a  western  exposure  best,  and  gentle 
slopes  of  moderate  elevation  better  than  valley  floors,  higher  hills, 
or  plains.  Especially  should  the  lower  levels  of  the  valleys  be 
avoided  if  the  air  is  damp  and  the  soil  cold  and  heavy.  While  the 
walnut  demands  a  soil  with  plenty  of  water,  it  requires  at  the  same 
time  a  dry  atmosphere  without  too  much  heat.  In  some  instances 
the  fault  of  a  site  may  be  overcome  through  the  selection  of  suitable 
varieties.  Where  an  intense  summer  sun  would  damage  the  nuts  by 
burning,  partial  or  entire  exemption  may  be  secured  through  the 
selection  of  a  variety  with  an  abundance  of  foliage;  where  late 
spring  frosts  occur  injury  is  reduced  to  a  minimum  by  selecting  late 
varieties.  Only  when  it  is  impossible  to  secure  a  first-class  site 
should  one  give  a  moment's  consideration  to  other  than  the  best 
varieties,  such  as  by  early  maturity,  prolificness,  self-fertility,  or  a 
heavy  oil  content  may  yield  a  crop  of  substantial  value. 

In  the  coast  valleys  of  southern  California  damage  from  spring 
and  autumn  frosts  is  almost  unknown,  though  occasionally  trees 
growing  too  late  in  the  autumn  have  been  injured  by  an  unusual  cold 
wave.  Cold  autumn  rains  rarely  damage  the  crop  and  are  not  to  be 
considered  a  serious  menace.  Under  such  conditions  little  difficulty 
will  be  encountered  in  selecting  a  site.    Any  place  that  presents  a 
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suitable  soil  and  water  supply  is  acceptable.  Low-lying  valley  lands 
and  river  bottoms,  so  long  ns  their  soils  are  not  cold  with  excess  of 
water,  and  gently  rolling  lower  benches  are  equally  suitable.  Almost 
universally  the  more  fertile  soils  of  this  region  occupy  the  floors 
of  the  valleys  and  the  river  bottoms.  Occasionally,  however,  the 
soils  of  the  lower  levels  are  close,  heavy,  cold,  and  poorly  drained, 
so  that  the  more  suitable  site  for  a  walnut  grove  may  be  upon  the 
first  benches  or  at  the  head  or  margin  of  the  valley  floor.  In  the 
interior  valleys  and  plains  so  little  has  been  done  with  the  walnut 
that  anything  in  the  way  of  speciflc  direction  as  to  site  would,  be 
mere  assumption. 

Early  and  late  frosts,  hot,  dry  winds,  and  intense  sunlight  are  of 
such  importance  that  each  planter  must  decide  his  own  case  accord- 
ing to  the  facts  before  him.  Protection  from  winds,  excessive  heat, 
and  extra-seasonal  frosts  should  be  chief  considerations  in  all  plant- 
ings. As  a  protection  against  winds  one  may  select  the  lee  side  of  a 
mountain  or  timber  belt ;  against  frosts,  an  elevated  site  with  good 
air  drainage  or  a  wind-protected  vale  where  orchard  heaters  may  be 
used  in  case  of  need ;  and  against  excessive  sunlight,  trees  with  dense 
foliage  or  nuts  with  heavy  hulls,  or  both.  For  the  information  of 
the  inexperienced  it  should  be  said  that  upon  this  phase  of  the  sub- 
ject few  facts  are  at  hand,  as  the  possibility  of  cultivating  this  tree 
with  commercial  success  under  the  conditions  that  exist  in  the  inte- 
rior valleys  of  California  has  received  attention  only  within  the  past 
few  years. 

In  the  more  northern  Pacific  coast  regions,  especially  in  the  valleys 
of  western  Oregon,  which  appear  particularly  well  adapted  to  the 
production  of  a  high-grade  nut,  it  is  necessary  to  exercise  consider- 
able care  in  the  selection  of  a  site.  These  valleys  have  equable  cli- 
mate, congenial  soil,  and  abundant  moisture,  coupled  with  sufficient 
drainage,  but  occasional  frosts  in  late  spring  or  early  autumn  damage 
the  crop  or  even  the  trees  if  not  properly  situated.  In  some  seasons 
the  fall  rains  retard  the  maturing  crop  and  increase  the  staining  of 
nuts  from  contact  with  the  soil.  A  judiciously  chosen  site  should 
provide  thorough  soil  drainage,  generous  exposure  t(i  direct  sun- 
light, and  a  free  circulation  of  air. 

TABIETIES  AND  TTPES  07  WALOTTTS. 

To-day  the  leading  walnut  upon  the  world's  markets  is  the 
Grenoble,  grown  in  the  valley  of  the  Isere,  a  river  having  its  source 
in  the  foothills  of  the  western  Alps  in  southeastern  France.  Strictly 
speaking,  the  Grenoble  nut  means  the  Mayette  variety,  though  the 
term  sometimes  includes  the  Franquette  and  Parisienne  varieties 
grown  in  the  same  section.    The  leading  product  of  the  American 
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walnut  orchards,  supplying  about  one-tliird  of  the  quantity  con- 
sumed in  the  United  States,  is  the  Santa  Barbara,  a  soft-shell  nut 
that  originated  with  Joseph  Sexton,  Goleta,  Cal.,  some  40  years  ago 
and  is  reputed  to  be  a  seedling  frcm  a  nut  imported  from  Chile. 
Though  this  variety  (more  properly  type,  if  one  considers  uniformity 
of  product)  constitutes  something  like  90  per  cent  of  the  home- 
gi-own  walnuts  marketed  in  the  United  States,  several  other  varieties 
possess  high  merit.  Some  of  these  varieties,  notably  the  home- 
grown Franquette,  enter  the  American  market  under  their  own 
names,  and  it  is  quite  probable  that  several  distinctive  American  va- 
rieties will  be  marketed  in  a  few  years.  Herein  is  one  of  the  most 
promising  aspects  of  walnut  growing — the  development  of  the  in- 
dustry beyond  a  general  product.  As  the  apple  orchardist  during 
the  last  decade  has  passed  from  a  grower  of  apples  in  general  to  a 
grower  of  specific  varieties,  such  as  the  Winesap,  Esopus,  etc.,  so  the 
walnut  orchardist  may  anticipate  a  type  of  orcharding  wherein  the 
grower  becomes  a  specialist,  a  producer  of  specific  varieties  for 
definite  purposes  or  because  of  a  special  environment. 

The  possibility  of  producing  and  marketing  a  distinct  type  of 
Dut,  having  its  own  particular  merits  or  qualities,  will  add  many 
attractions  to  an  industry  that  heretofore  has  offered  no  especial 
incentive  to  the  intelligent  person  looking  for  opportunity  to  de- 
velop a  special  product.  Such  development  of  varieties  will  be 
a  necessary  result  of  the  climatic  requirements  of  the  northern 
Pacific  coast,  quite  different  from  those  giving  the  best  results  in 
southern  California,  and  still  more  so  from  those  yielding  partially 
satisfactory  results  in  the  Eastern  States.  That  it  is  possible  to 
develop  varieties  particularly  adapted  to  the  requirements  of  these 
separate  districts  is  no  longer  considered  doubtful  by  advanced 
workers  in  nuciculture.  To  this  end  substantial  aid  is  expected 
from  investigations  now  being  conducted  by  nurserymen  and  enthusi- 
astic growers  with  the  late-blossoming  varieties  and  hardy  stocks 
in  both  the  Eastern  and  Pacific  Coast  States.  The  California  experi- 
ment station  at  Whittier  deserves  especial  credit  for  arousing  interest 
throughout  the  State  in  the  effort  to  develop  better  varieties,  to 
imiwove  the  methods  of  culture,  and  to  plant  grafted  trees  intjtead 
of  seedlings. 

Of  the  extended  list  of  varieties  of  Persian  walnuts  that  have  been 
catalogued,  few  are  of  commercial  importance  in  the  United  States. 
In  this  survey  of  walnut  growing,  it  has  been  the  purpose  to 
consider  every  variety  that  appears  to  possess  active  or  latent  possi- 
bilities of  adaptation  and  development  by  which  the  area  of  culti- 
vation may  be  extended.  So  far  as  it  has  been  possible  to  procure 
home-grown  specimens  of  the  several  varieties,  they  have  been  sub- 
jected to  critical  examination  and  comparison  in  order  to  establish 
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a  uniform  and  amplified  description,  such  as  would  enable  even  a 
novice  to  identify  typical  specimens  of  varieties  of  record.  It  has 
been  impossible  within  the  available  time  and  means  to  procure 
specimens  of  all  varieties  reported  to  have  been  grown  in  the  United 
States,  and  in  a  few  instances  we  were  unable  to  procure  sufficient 
specimens  upon  which  to  base  a  complete  description,  e.  g.,  of  Cosine, 
Honeydew,  Nebo,  and  Parry.  The  first.  Cosine,  is  an  indifferent 
variety,  reputed  to  have  originated  in  Oregon  from  a  Chilean  nut, 
and  is  of  historic  value  only.  The  other  three,  and  especially  Honey- 
dew,  are  worthy  of  trial.  Nebo  is  an  eastern  seedling  and  may 
possess  little  merit  for  Pacific  coast  planting.  Honeydew  is  a 
superior  Mayette,  so  far  as  outward  appearances  indicate,  and 
promises  to  be  especially  suited  to  Pacific  coast  conditions,  though 
it  may  thrive  in  the  Eastern  States  when  grafted  upon  the  eastern 
black  walnut. 

The  descriptions  offered  at  this  time  are  necessarily  incomplete, 
since  they  are  based  chiefly  upon  specimens  of  the  crop  of  1910, 
which  was  a  very  severe  year  and  an  imperfect  development  of  the 
fruit  was  generally  prevalent.  The  hope  is  expressed  at  this  time 
that  originators  and  growers  will  advise  the  Department  of  Agri- 
culture of  the  advent  of  new  varieties  or  of  changes  in  the  conduct 
o^  established  varieties  as  they  are  subjected  to  the  influence  of  new 
environment,  so  that  deficiencies  in  the  de.scriptions  may  be  corrected 
and  printed  later,  with  others  that  may  then  be  given. 

Nuts  of  the  cultivated  varieties  of  Persian  walnut  vary  greatly  in 
size,  shape,  color,  and  minor  characteristics.  Those  grown  in  the 
United  States  are  separated  quite  readily  into  varietal  groups  or 
types — Bijou,  Mayette,  Franquette,  Chaberte,  Santa  Barbara,  Sor- 
rento, etc. — and  for  the  purpose  of  facilitating  classification  20 
such  types  have  been  defined.  So  far  as  known  this  is  more  com- 
plete than  any  previous  grouping  of  the  waloutr  Classification 
requirements  are  apparently  best  met  by  the  French  system,  com- 
prising five  leading  divisions  as  determined  by  (1)  region,  (2) 
location  of  growth,  (3)  precocity,  (i)  thickness  of  shell,  and  (5) 
■use.  Of  the  various  groups,  the  following  may  interest  American 
planters : ' 

Varieties  for  lower  level  lands  and  plains:  Chaberte,  Common, 
Parisienne. 

Varieties  for  hillsides  and  bench  lands:  Common,  Cwnea,*  Cha- 
berte, Fertile,  Franquette,  Hardshell,  Marbots,'  Mayette,  Saint 
John,  Voutey. 

>  Arthuud-Berthi^l,   J.     Ciillure   du   nofer   «n    France.     ADnslea   dc    I'lDBlllut    National 
AgroDomliiuv.  efr,  2.  t.  2,  IB03.  pp.  10-144,  7  pis, 
1  typea  ruber  tbBD  apeclQc  vartetlea. 
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Varieties  for  dessert:  Comes,  Fertile,  Figeac,  Franquette,  Gaute- 
ron,  Murbots,  Mayette,  Meylan,  Nave,  Parisientie,  Thinshell,  Vourey. 

Varieties  for  confections :  Candelon,  Careme,  Chaberte,  CcHnmon, 
Small  Round. 

Varieties  for  oil:  Bijou,  Candelon,  Careme,  Chaberte,  Ouster, 
CfHiimon,  Double  Kernel,  Hardshell,  Noisette,  Saint  John. 

CLASSIFICATION    AND  DESCBIFTION    OF  VABIETIE8. 

The  tentative  scheme  of  classification  here  given  is  offered  with 
a  view  to  facilitate  the  study  of  varieties  and  types  of  the  waluut 
grown  in  the  United  States,  and  may  be  of  service  in  the  effort  to 
extend  the  area  of  successful  walnut  culture.  The  basis  of  the 
scheme  is  the  structural  resemblance  of  the  nuts,  an  arbitrary  group- 
ing, only  incidental  consideration  being  given  to  botanical  relation- 
ships; but  this  classi6cation  does,  in  effect,  group  varieties  closely 
related,  since  the  form  and  structare  generally  indicate  varietal 
peculiarities  within  the  several  groups.  In  the  future  it  may  be 
possible  to  classify  the  varieties  according  to  a  more  exact  and 
natural  scheme,  but  with  the  data  available  it  appears  impossible  at 
present. 

Names  in  italic  indicate  varieties  which  are  types  of  their  respec- 
tive groups.  No  type  is  designated  where,  so  far  as  ascertained,  none 
exists  in  American  orchards.  The  word  "  type  "  after  the  name  im- 
plies that  the  variety  described  is  the  standard  of  that  group.  The 
name  usually  agrees  with  the  type  name,  though  in  the  case  of  Per- 
sian Long,  Marbot,  Sorrento,  and  Cahor  there  are  no  type  varieties 
growing  in  the  United  States,  so  far  as  known. 

SCHEME  OF  CLASaiFICATION. 

Buob:  A'BIJou,  Acme,  Alpine,  Barnes.  Bijou,  Calavette,  Oladf,  Hall,  Klondike, 

Mnmmotl),  Payoa,  Peerlees,  Wlllsoo. 
Cahob:  Cbelan,  Ward 
Bbahtoue:  Hays. 

Chabebte:  Chaberte,  Drew.'  Fapemhell. 
Chinese:  ChangU. 

Cluster:  Clutter,  Conconl,  Fertile  (Oillet  seedling). 
CouiioN :  Weuver. 

Febtile:  FeriUe,  Late  Fertile,  Mammoth  Fertile. 
FEAMQtJETTE:  Franniay,  Franquette,  Mayqiiette,  Voiirey'  (short). 
HysatD:  Barthere,  Paradox,  Hoyal,  VUmorln. 
Lalahde:  Derby. 
Mayette:    Bennett.    Chlcoette,*   Columbus,*   Fertile    (Glllet    seedling),   Grand 

Noblesse,  Honeydew,  Mayette,  Mayette  Blanche. 

*  Based  upon  llluatntlun  mS  description  by  Arttund-Berlhct.  but  Dot  conformlDS  to  tlie 
type  l11uBtr«ted  In  Plate  VI. 

•Speclniens  of  tbl»  Tsrlctj  Bont  ia  by  the  lata  Felli  Oillet  do  not  contorm  to  (he 
Frencb  type  as  deacrlbed  and  llluatrated  by  Lesouid. 

■  Doubtful, 
au 
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Mabbot:  HoUien,  Mount.  Pooieroy.' 

Meylan  :  Meylan. 

Mission  :  Mission.  ■ 

MoNTiGNAC : '  Lea. 

Nate;  Ellwood. 

I'ABisiENNB;  Mllbank,  Nebo,  Parisientte,  Riisli,  Sinclair,  Treyva 

I'lnsiAN  LoNo:  CbaBe  (2),  Eureka,  Hnle,  Knghasl  (long),  Keesllng.  Prince, 
Proimc,  Stcwktonlan. 

Santa  Babbaba:  Cbase  (1),  Ford,  Journcay,  Lane,  NelT,  Plnceutla,  Santa 
Barbara,  Santa  Rosa,  Seston,  Tengue. 

SoBRBNTo:  Dean,  Hubbard. 

KoT  Classified. — The  writer  bns  been  unabJe  to  see  eltber  epeclmena  or  writ- 
ten <Iescriptious  of  the  followlnt;  varieties;  bence,  no  attempt  la  made  to 
group  them:  Ford's  \[amniotli.  HlKlitstown,  Longt>eaked,  Mobart,  Parr;. 
Poorman,  Tlibtebelled,  Volga,  ^VeeI)lns. 

UKBCBIPTIVE    LIST   OV    VABIETIES. 

In  tiie  following  descriptive  list  of  varieties  of  the  Persian  walnut 
the  statements  as  to  size  are  mnde  by  comparing  the  American-grown 
nuts  with  the  average  French  Mayette.  Upon  this  ba-sis  Cumberland 
and  Rush  are  approxinintely  typical  of  a  medium-sized  nut. 

Technical  terms  used  are  chiefly  from  European  writers  and  some 
have  been  adapted  from  modem  systematic  botany.  For  convenient 
reference  a  few  are  here  defined: 

Apiircmied.    Itibo  of  the  entures  not  above  the  general  surface  of  tlie  shell. 
CoHvolutiotiK.    The  waving  or  folded  rolls  of  the  margins  of  the  kemel- 
Diaphragm.    The  thin,  woody,  membranous  tissue  that  more  or  less  distinctly 

seiiarnteB  the  halves  of  tbe  kernel. 
Equator.     An  estimiited  borlxonlnl  region  nildway  t)etween  the  aitex  und  tbe 

base,  tiiongh  Id  some  instances,  wben  considering  the  location  of  tfae  pits 

lit  tbe'sutures.  It  In  deemed  to  be  somewhat  above  or  below  a  median  line. 
Flange.  Tbe  face  of  tbe  suture,  vtirylug  In  width  with  the  different  varieties. 
Longitiutinat  linc/i.    The  more  or  less  pronounced  lines  which  |>ssb  from  base  to 

apex  over  the  shell  midwny  (or  nearly  so)  between  tie  sutures. 
Mwronalc.    Having  a  suture  tl|)i)ed  with  n  short,  sharp,  thin  point. 
Pellicle.    The  thin  membrane  that  covers  the  kernel.    It  is  the  seat  of  tbe  hb- 

tringeut  and  bitter  principles  that  mark  many  of  the  American-grown 

walnuts. 
Sutiircn.    Tbe  niure  or  less  ribbed  lines  along  which  the  two  halves  of  ttie  sbell 

unite. 
A'BlJou. 
A  name  used  by  John  Rock  to  designate  n  seedling  of  ttljon  quite  similar  Id 
form  and  it\ze  to  tbe  variety  licrciii  demTlbed  as  Klondike  (p.  44),  but  hav- 
ing a  much  richer  yellowish  shell. 

'The  two  lotH  ot  Poniproj  wnlniila  rpcpivcd  (or  conipnriiion  dlffcmi  90  wldelf  la  gen- 
(•ffll  character  thnt  It  it  ImpopHllilc  to  ansl^  tlila  varlpty  aatlsractorllr  to  an;  our  sroap. 
NutB  from  onp  ol  the  parent  trees,  erop  ol  iniO,  rpiieml)lc  the  Common  out  ot  France, 
while  tbe  nuts  from  BeedllnK  trees  of  tlie  jyarent  romeroy  treee  reaemblo  tctj  cloMl;  the 
FEgeac  type.  Until  a  loorr  pitendi^  Btudy  of  this  variety  in  made  It  moat  renutn  ««■ 
I,  though  I>r,  Morris  baa  stated  that  la  blB  opIoloD  It  Is  a  Haitwt. 
r  I^eeourd. 
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A  large  nut  of  tbe  BlJou  type,  slnillar  to  tbe  WIllHon;  originated  In  the  Minie 
section  and  at  about  the  same  time.     Said  by  tbe  Introducer  to  be  blight 
resistant 
AilanthuB  Iieaved.' 

Probably  a  synonym  of  Juglans  tieholdiana. 

A  fieedllng  originating  on  tbe  proiverty  of  Alexander  Smltb,  C««li  County,  Md. 
llie  tree  Is  rery  vigorous  and  (irodnctlre.    The  nut  Is  reputed  to  be  Inrse 
and  good.    Exblbited  at  the  meeting  of  tbe  Northern  Nut  Growers'  Asso- 
claUon.  Lancaster.  Pa.,  1912. 
Alptne. 

BlJou  type;  large;  broadly  oblong,  angular  and  slightly  tapering  toward  the 
base;  base  obtuse  and  rounded;  npex  obtuse  wltb  short  mucronate  point; 
sutures  appressed  toward  the  biise  and  only  slightly  ribbed  toward  the 
apex,  pitted  nt  tbe  equator ;  flange  very  firmly  sealed ;  shell  grayish  yellow, 
roughened  with  numerous  deep.  Irregular,  variable  pits  and  protuberances, 
usually  two  or  more  Itmgltudlnal  lines  well  dellned.  Origin:  France:  speci- 
mens grown  by  Felix  Glllet,  crop  of  1004. 

Leloiig,  In  bis  treatise  entitled  ■■CallfomlH  Walnut  Indnstry,"  published 
In  1806,  writing  of  this  variety,  says:  "A  new  and  very  large  variety  that 
originated  not  Img  ago  in  the  Alps  Mountains  of  France.  Next  to  tbe 
Mamuiotb  It  Is  tbe  lai^est  walnut  grown  on  my  place.  Though  the  shell 
is  rough,  It  is  thin,  and  the  meat  sweet  and  filling  well  tbe  shell." 
Andms. 

A  seedling  originating  wltb  F.  P.  Andrus  In  Michigan.     It  is  reputed  to  be  a 
hardy  tree  on  Its  own  roots  In  that  State. 
Ash  I«Rved. 

Synonym  of  Cntieaf. 

Bijou  ty|)c,  modifled;  size  above  medium;  obovate  to  roundlsb  or  occasionally 
nearly  oblong;  strongly  four-angled,  many  si>cclmenR  will  stiiud  quite  erect 
upon  apex;  base  obtuse  to  acute;  apex  obtuse-truncate,  small  mucronate  tip 
usually  depressed;  sutures  appressed.  more  or  Ipss  depressed  toward  tbe 
base,  usually  two  to  four  rather  large,  deep,  widely  separated  and  commonly 
oblique  pits  at  the  equator;  flange  narrow  or  even  very  narrow,  firmly 
sealed;  shell  rather  thick,  grayish  brown,  sometimes  slightly  mottled, 
moderately  smooth,  though  a  few  deep  depressloDB  and  a  few  pronounced 
protuberances  are  present,  velning  ample,  longitudinal  lines  usually  well 
deflned;  diaphragm  flrmly  shouldered,  rather  strong,  and  inclined  to  be  i)er- 
slstent;  kernel  full,  convolutions  even,  quite  regular;  pellicle  brownish 
with  slightly  darker  veins  which  are  broad  but  not  numerous,  astringent; 
flesh  firm,  crisp,  rather  dry.  fine  grain;  flavor  sweet,  pleasant;  quality  fair 
to  good.  Origin:  Seedling  trees  growing  utH>n  the  grounds  of  Theodore 
Barnes,  in  Washington.  D.  C. ;  first  called  to  public  attentl<Hi  In  an  exhibit 
at  the  Convention  of  Northern  Nut  Growers,  Ithaca,  N.  Y.,  1911,  by  T.  P. 
Llttlepage. 
Barthere.' 

A  French  variety  Introduced  Into  the  United  States  in  1871.  Of  this  variety 
Mr.  Glllet.  the  introducer,  says:  "A  singularly  shaped  nut,  elongated, 
broad  at  the  center  and  tapering  at  both  ends;  the  shell  Is  harder  than  that 
of  other  varieties." 

MiPoivlH  llorllcnlt 

'Catalogue,   Barren   Hill   Nurseries,   1S8T-88. 
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Bennett. 
A  variety  reputed  to  have  been  produced  from  a  out  purctuiBed  In  New  Tork 
City  In  1ST4  by  Jamea  L.  Bennett,  aad  grown  upon  bla  property  at  Union- 
vlile.  Ornnge  Co..  N.  Y. 

Bijou. 
Type;  very  large;  oblong  to  more  or  less  obovate  and  angular;  base  obtnae; 
apex  obtuse  to  depressed,  mnct-ouate  tipped ;  HUtiires  appreseed  or  ev»] 
d^ressed  especially  toward  the  base,  pitted  at  the  eqnator  and  toward  the 
apex,  frequently  pita  form  a  contlnnoua  Hoe  over  half  tbe  lengtti  of  tbe 
Buture;  flange  narrow,  uaually  flrmly  sealed;  shell  brown,  thickened  by 
ridges  and  IrregHlnr  protuberances,  and  stronEly  roughened  liy  numerous 
pits  and  depressions,  longitudinal  lines  occasionally  well  defined;  dia- 
phragm weak  shouldered,  tliln,  and  scarcely  persistent;  kernel  quite  full, 
rather  plump,  convolutions  moderate,  very  Irregular;  pellicle  brownish 
yellow,  dull,  astringent;  veins  rarely  noticeable;  fleeli  moderately  oily; 
flavor  sweet,  mild;  quality  good.  Origin:  Europe;  specimens  grown  by  Ely 
I.  Hutchinaon,  crop  of  1810.     (See  PI.  111.) 

Bnrbank. 
Synonym  of  Santa  Rosa. 

Calavette. 
BlJou   type;   originated  with  E.  M.   Price,   Westpolnt,  Cal.    It  Is  a  croas 
between  Bijou  and  Fertile.    It  Is  not  recommended  for  sections  In  which 
late  frosts  occur,  thungh  it  originated  at  an  elevation  of  3.000  feet  In  the 
Sierra  Nevada  Mountains. 

California  Papersbell. 
Originated  by  Felix  Glllet  from  a  nut  borne  on  a  grafted  Chaberte  tree. 
It  la.  therefore,  a  second  generation  Chaberte.    The  nut  is  only  medium  In 
size;  shell  very  tbin  and  almost  white;  kernel  full  fleshed,  exceedingly 
sweet  and  nutty.' 

Chaberte. 
TyiJe;  medium;  oblong;  base  olituse;  apen  obtuse,  mncronate  tipped; 
sutures  appreesed  to  very  sHglitly  ribbed,  usually  pitted  at  the  equator; 
flange  variable,  usually  broad,  very  flrmly  sealed;  shell  brownish,  thidi. 
slightly  roughened  with  a  few  deitresslona  and  proiuberances.  longitudinal 
lines  well  deflued;  diaphragm  flrmly  shouldered,  thin,  but  somewhat  ptr- 
slstent;  hernel  full,  fairly  plump,  convointlona  moderate,  variable;  pelllcli' 
brownish  yellow,  dull;  scarcely  astringent;  veins  very  noticeable;  fle^ 
oily,  rich;  flavor  mild,  sweet;  quality  very  good.  Origin:  France;  ^leel- 
mens  grown  by  Ely  I.  Hutchinson,  crop  of  1910  (PI.  VI). 

A  variety  held  to  be  of  very  general  merit.  In  France  It  is  considered  a 
very  suitable  vnrlety  to  plant  oii  both  roothllls  and  valley  floore;  It  Is 
valued  In  F^irope  as  rich  in  oil  and  for  confectlona.  It  Is  rather  late  In 
vegetating  In  the  spring.  An  objection  to  the  walnut  for  confectioners' 
use  Is  that  the  kernels  are  too  lann.  but  our  planters  may  And  It  worth 
wblle  to  ascertain  If  the  Cbatwrte  or  a  similar  nut  can  be  advantageously 
grown  In  this  country. 

Changli. 

(S.  P.  I.  No.  17043.)  Chinese  type;  large;  roundish  oblate;  base  ohtnae 
truncate;  a[>ex  obtuse  to  refuse  truncate  witlioot  point  or  tip;  sutures 
appressed  toward  tbe  base,  sllglitly  ribbed,  broad  and  rounded  above, 
more  or  lesa  pitted  at  the  equator;  flange  very  flrniiy  sealed;  shell  brown- 
ish yellow,  somewhat  rtmghened  by  depr^alons,  usually  slight,  with  few 

*  LeIoDg.  B.  M.     CsllforDla  Wslnut  Indnstrr.     ISBG-M. 
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pits,  loDgltudhial  llneB,  usually  light  and  ratber  IncoospicuouB,  tbougli 
rarely  altogetber  absent.  <See  PI.  II.)  Origin:  Cbiun.  S|)oclmciiB  col- 
lected la  tbe  TtclDity  of  Cbengll,  Ghlhll  Province,  Cbloa,  by  F.  N.  Meyer. 
Mr.  Meyer,  In  Bulletin  204,  Burrau  i)f  Plant  Industry,  entitled  "AKi-i- 
cultural  IQzploratloQS  In  the  Fruit  nnd  Nut  Orchards  of  L'htnii,"  writing  of 
this  variety  together  with  others  produced  In  tbe  same  locality,  remarks: 
"In  the  vicinity  of  Changll,  Chlbll  Province,  there  are  some  walnut 
orcbanls  In  which  the  trees  viiry  to  n  remarkable  degree.  Some  produce 
small,  hnrd-sbelled  nuts  of  poor  flavor,  while  others  bear  fine,  large  niitx. 
with  a  really  fine  flaTOr,  aud  haTlng  shells  so  thin  that  Ihey  can  be 
cracked  with  the  Bngers  like  a  peanut.  Between  these  exiremee  one  finds 
many  gradations  In  hardness  of  shell,  slue,  and  flavor.  It  is  very  likely 
that  some  kinds  of  these  Chluese  nuts  may  prove  to  be  much  hardier  than 
our  present  Persian  strain  of  walnuts  and  In  all  probability  they  will 
thrive  especially  well  In  certain  sections  of  the  southern  Rocky  Mountain 
region." 

This  Chinese  type  of  walnut  Mr.  Meyer  has  designated  as  Juglana  rrgia 
tineneis.  Tbe  type  Is  admirably  illuBtrated  in  the  above  variety,  to  which, 
though  reported  by  number,  the  writer  has  given  tbe  nnme  (.'hancll,  to 
designate  Its  teurce.  As  aii-esdy  ludlcated,  the  nuts  are  Inrcc,  flattened  at 
the  ends.  Inclined  to  smoothness  and  full  roundness,  with  sutures  marked 
by  peculiar  broad  and  smooth,  rounded  ribs.  Tbe  age  i>f  tbe  xiH^liiieiiK 
prevented  determination  of  tbe  value  of  the  kernel  at  the  time  of  descrtb' 
lug  tbe  nut,  but  on  the  strength  of  Mr.  Meyer's  statement  that  tbe  Hue  large 
nuts  possess  a  really  fine  flavor,  steps  have  been  taken  to  Import  wood  of 
this  variety  and  others  from  tbe  same  district. 

Chase  (1). 
Santa  Barbara  type,  closely  resembling  tbe  More  form ;  large ;  broadly 
oblong  and  angular;  base  rounded,  occaelonally  acute:  apex  obtuse  or  acute 
and  strongly  pointed  ;  sutures  usually  strongly  rlblied,  rarely  pitted  at  the 
equator;  flange  narrow,  very  firmly  sealed;  shell  thin,  grayish  lirown, 
rougbraed  by  various  Irregular  depressions,  longitudinal  Hues  not  In- 
frequent: illaphrngm  almost  weakly  shouldered,  thin,  yielding,  rarely 
persistent;  kernel  full,  rather  plump,  convolutions  moderate,  even;  pellicle 
rather  dark,  glossy,  itstringent;  veins  dark  iiurt  rather  well  defined:  flesh 
rather  coarse^  oily,  rich;  quality  fair.  Origin:  A  seedling  from  nuts  Im- 
ported from  Prauce  by  Fells  Gillet  and  planted  by  Mr.  Van  Vorcc  near 
Wblttler,  Cat.,  in  1886;  specimens  supplied  by  A.  R.  Rldeout,  crop  of 
1910  (Pis.  VI  and  X). 

ChAse  (S). 
Persian  Long  type;  this  type  differs  from  the  preceding  la  that  tbe  nuts 
are  more  narrowly  oblong,  smoother,  and  more  regular,  with  appressed 
or  very  slightly  ribbed  sutures  that  are  usually  less  flrmly  seeled  i  speci- 
mens supplied  by  A.  R.  Rldeout,  crop  of  1910  (PI.  X). 

This  variety  Is  indorsed  by  the  University  of  California  as  worthy  of 
extended  trial  by  those  In  search  of  blight -resistant  varieties.'  The  variety 
does  not  appear  to  be  flrmly  flzed  as  yet,  or  else  more  than  one  form  Is 
being  propagated. 

Chelan. 
Cabor  type;    medium  to  slightly  above;    oblong;  base  obtuse  to  slightly 
rounded:  apes  obtuse  to  acute  with  slight  point;  suture,''  very  moderately 
ribbed,   equatorial   pits   variable,    often    absent ;    flange   very    tbln,   flrmly 
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seiilpd:  sbell  very  tbin  but  riitber  flrm,  jollowlah  or  graylsb  brotm.  rongb- 
eued  witb  numeroue  Irregular  depresalous  and  fnrrowa ;  dlapbragm  weahly 
ehouMerwJ,  thin,  and  scarcely  peretstent;  kernel  full,  rather  pluniji,  cou- 
TolutiouH  moderate  aod  variable:  pellicle  dark  yellowlsb  brown,  senit- 
gloSHf,  very  nstrlngent:  velDlug  luconsplcuous ;  flesh  criqt,  ratber  dry: 
flavor  sweet,  mild ;  quality  fair.  Origin:  Chance  seedlli^  In  Springdale 
OrchardB,  Lakcelde,  Wash.,  1899;  specimene  grown  by  D.  H.  Huleeman, 
crop  of  1910  (PI.  V>. 

Tbis  variety  te  a  promising  one  for  plantli^  In  districts  wbere  citmate 
reudetK  tbe  cultlviition  of  the  Persian  walnut  doubtful.  It  ougbt  also  to 
be  of  value  for  breeding  In  tbe  Eastern  States. 

Chicoette. 

Mayette  tyjie.  Attention  was  first  called  to  this  variety  by  Mr.  F.  G.  Peter- 
son, bead  gardener  at  the  Bldwell  ranch  at  Cblco,  Cat.,  1010.  Tbe  tree 
was  purchased  among  others  und  planted  on  Ihe  estate  some  years  ago. 
E.  M.  Price  writes  of  it  as  follows:  "It  Is  a  prolific  bearer;  btossonis 
about  the  first  of  June  and  ripens  Its  fruit  in  the  early  fail.  It  Is  a  choice 
white-nieated,  well-flavorpd  nut,  resembling  Mayette  In  form,  and  I  am 
Inclined  to  class  It  as  u  sport  of  the  same." 

Should  this  nut  prove  to  be  all  that  Is  described  and  be  white  meated  un- 
der the  extreme  heat  that  frequently  prevails  In  the  region  of  Chico,  It  will 
be  a  valuable  acquisition. 

Cluster. 

Type:  Above  medium  to  iiii^;  broadly  oblong  to  oblong  ovate;  base  rounded 
to  obtuse;  apex  acute  to  acuminate,  mucronaie  tlp|)e<l:  sutures  oppressed : 
flange  narrow,  very  firmly  sealed;  shell  bright  yellow,  generally  smooth, 
though  covered  with  a  network  of  flue  dejiressed  veins,  moderately  thick. 
'  longltudinoJ  lines  well  defined  though  not  conspicuous:  diaphragm  strongly 
shouldered  and  quite  [lerslstent,  though  only  of  moderate  thickness.  Origin: 
Belgium;  Introduced  Into  the  Uulted  States  by  Felix  tslllet:  specimens 
grown  upon  a  grafted  tree  by  Mr.  Glllet,  crop  of  1891  (PI.  VIII). 

Mr.  Glllet  says.  "The  fruits  of  this  variety  are  of  average  sljie  and 
grow  In  clusters  of  8  to  15."  The  distinctive  form  and  general  surface 
character  of  this  nut  are  attractli'e.  If  u|ion  further  examination  tbe  qual- 
ity should  prove  lo  rate  high.  It  woDid  l>e  entitled  to  extended  tests  In  the 
north  Pacific  coast  region  and  In  the  more  favorable  sections  of  the  Baet- 
em  States. 

Columbus. 
Mayette  type.    Originated  with  Felli  Oiltet  from  the  nut  of  a  second-genera- 
tion JIayette.    The  nut  Is  very  lai^,  exceedingly  pretty,  roundish,  witli 
smooth,  light-colored  abell,  and  kernel  of  first  quality.    Named  "  Columbus" 
In  honor  of  the  World's  Fnlr  at  Chicago,  1893.* 


Synonym  of  Mission  and  of  Fertile. 
Concord. 

Cluster  type;  alKive  medium:  oblong  to  roundish  oblong;  base  rounded; 
apex  rounded  to  obtuse,  mucronate  tipped:  sutures  appressed  or  very 
slightly  ribbed,  lareiy  pitted  at  the  equator;  fiange  moderate  to  narrow, 
firmly  sealed:  sbell  moderately  thin,  usually  grayish  brown,  smooth,  with 
few  furrows  and  pits,  longitudinal  lines  generally  Indistinct ;  diaphragm 
weakly  shouldered  but  strong  and  occasionally  persistent:  kemri  full. 
convolutions  regular,  even,   moderate;   pellicle  of  a  brownish  cast,  rather 
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gloMf.  mildly  astrlnKent.  velus  inconspicuous;  tiesli  crisp,  sliglidy  oilj-. 
rich;  flavor  aweet;  quality  fair  to  good.  Origin:  Chance  seedling  from 
im  ImportHtion  of  Cluster  nuts  by  Felix  Glllet ;  first  grown  by  J.  SI.  West- 
colt,  of  Concord,  Cnl. ;  specimens  growD  by  Ely  I.  Hutchinson,  crop  of 
1910  (PI.  V). 

A  variety  worthy  of  extended  trial.  The  tree  is  a  strong,  robust  grower, 
possessed  of  ample,  large,  sniootli,  ligbt-green  leaves.  It  yields  under 
good  cure  a  crop  somewhat  above  the  average  to  quantity.  The  nut  Is  of 
attractive  form  and  size,  though  the  color  Is  a  trifle  gray  for  the  con- 
nolsseiir.  It  should  be  an  excellent  parent  for  breeding  blight-Immune  and 
late  frost-proof  varieties.  It  le  recommended  for  trial  by  the  University 
of  California  as  blight  resistant.' 

A  variety  of  nn  Miiecial  merit,  lint  of  some  historic  Interest  as  being  the  first 
Chilean  needling  produced  in  Oregon. 

Cumberland. 

ParlHlenne  tyi*:  metlium  to  slightly  Hbi)ve;  rtiimdlsh  ovate:  base  ottuse  to 
slightly  rounded;  aitex  obtuse  to  scute  with  mucronate  point:  sutures 
lightly  ribbed  or  even  soniewbiil  wppressed  toward  the  base,  pitted  at  the 
equator;  flange  narrow,  firmly  nealed:  shell  thin,  but  roughened  with  nu- 
merous Irregular  and  variable  depressions,  central  longitudinal  lines  usually 
well  defined;  diaphragm  weak  shouldered,  thin,  and  rarely  persistent: 
kernel  full,  plump,  convolutions  large.  Irregular,  and  variable;  pellicle 
brownish  yellow,  dull,  astringent ;  veins  Inconspicuous ;  flesh  oily,  rather 
rich;  flavor  sn'oct;  quality  fair.  Origin:  A  nut  brought  from  Germany 
In  ISRS  and  planted  in  Carlisle,  Pa.,  by  Mrs.  John  Meek,  produced  the 
parent  tree  of  this  variety;  specimens  supplied  by  Miss  Sarah  E.  Motts, 
crop  of  1910  (Pis.  VI  and  XI). 

A  variety  that  merits  general  trial  throughout  the  walnut-growing  areas 
of  the  Eastern  States.  It  Is  distinctly  In  advance  of  the  average  seedling 
Persian  walnut  of  this  region. 

Cutleaf. 

Fertile  lyi*  as  to  fonn:  small,  oblong  to  narrowly  oblong;  base  rounded; 
npex  obtuse  to  acute  with  mucronate  tip  or  quite  strong  i>olnt ;  sutures 
slightly  ribbed,  pitted  at  the  equator;  flange  broad,  very  firmly  sealed; 
shell  rather  thick,  smooth  to  slightly  roughened  by  various  farrows  and 
occasional  depressions,  longitudinal  lines  distinct ;  diaphragm  strongly 
shouldered  and  somewhat  persistent ;  kernel  full,  plump;  convolutions 
variable,  though  usually  pronounced.  Origin:  Europe;  s|)ecimens  grown 
by  the  Calltomla  Xursery  Co..  crop  of  ISDl  f  PI.  VIII). 

This  ts  a  variety  for  the  amateur,  but  of  no  promise  for  commerce.  It  Is 
thus  described  by  Felix  Gillet ; '  "  The  foliage  of  this  variety  ts  so  delicate, 
so  finely  cut  up.  tlint  It  makes  a  most  graceful  ornamental  tree,  worthy  to 
be  planted  coDsplcuouslj-  In  the  garden  or  front  yard.  The  nut,  besides.  Is 
exceedingly  pretty,  of  fair  size,  round,  with  a  very  smooth  shell  and  sweet 
kernel.    The  tree  is  claimed  to  lie  an  abundant  bearer." 

Dean. 
Sorrento  type,  modified:  medium  to  above  medium;  oblong  to  broadly  ob- 
long and  not  infrequently  more  or  less  obovate ;  base  obtuse  to  more  or  less 
acute;  apex  obtuse,  or  even  retnae  to  occasionally  acute,  with  mucronate 
tip  or  sometimes  a  quite  strong  point ;  sutures  usually  appressed.  though 
occasionali.v   moderately   ribbed;    equatorial   jiits  usually  present;   flange 
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moderately  broad,  flnnlj'  sealed ;  shell  ratber  thick,  quite  Bniootb.  even  and 
usuallj  r^ular,  grayish  brown,  etilotched;  diaphragm  rather  weakly 
shouldered,  but  Inclined  to  toughness  and  usually  persistent;  hernel  full. 
plump,  n'lth  even,  regular,  moderate  convolutlous ;  pellicle  dark,  rich, 
golden  brown,  dull,  scarcely  astringent ;  flesh  very  oily,  only  modeirately 
sweet;  flavor  mild  or  Indifferent;  quality  fair.  Oriffin:  The  parent  tree  of 
this  variety  was  produced  from  a  not  purchased  by  O.  Z.  Dean  from  Ih" 
local  grocery  stiire  at  SbellmiiD.  On..  In  1878  or  1871),  and  planted  where  tlio 
tree  now  standa.  The  bole  Is  10  to  12  Inches  in  diameter,  the  foliage 
heavy,  and  the  tree  liaa  been  bearing  IB  or  20  years.  Z.  P.  Dean  states  that 
tbe  crop  varies  from  2S  to  75  pounds;  specimen  by  courtesy  of  Z.  P. 
Dean,  crop  of  1011  (PI.  X). 

Laiande  type  modlfled ;  medium ;  oblong  to  broadly  oblong,  or  sometimes 
even  slightly  obovnte;  base  obtuse  to  occnalonully  almost  acutely  rounded: 
apex  almost  truncate  to  obtuse  with  short,  strong  point  usually  double- 
tipped;  sutures  appressed  over  lower  half,  moderately  ribbed  over  upper 
half.  IrreKUlarly  ]illted  toward  or  above  the  equator;  flange  very  broad  and 
flrmty  seated;  shell  thick,  etrong.  grayish,  moderately  smooth,  tbougb 
strongly  iiiarhe<l  with  veinlngs.  longitudinal  lluea  pronounced,  not  Infre- 
quently nil  six  fully  defliml:  diaphragm  heavy  shouldered,  stroufc,  and  |>cr 
slsteiit:  kernel  full  but  not  plump;  convolutions  moderate  and  variable; 
|>elllcle  beautiful,  rich,  brownish  yellow,  dull,  slightly  HStrlogent.  veins 
scarcely  noticeable:  flesh  crisp,  flne  grain,  oily;  Rnvor  IrnllfTerent.  moder- 
ately sweet;  quality  fair.  Origin:  A  seedling  with  S.  H.  Derby,  Woodslde, 
Del.;  speclmms  from  Mr.  Derby,  crop  of  11111  (PI.  IX). 
Drew. 

Chnberte  type;  small;  roiindeil  to  more  or  less  olmvate:  base  rounded 
with  projecting  tip  of  extended  sutures;  apex  obtu^ie  to  ret  use-truncate, 
with  mucronate  tip;  sutures  moderately  rlblMjd.  usually  aomewliat  pitted 
at  the  equator  and  lowartl  the  base;  flaUKe  rather  hrond.  very  flnnty 
sealed ;  shell  rather  thin,  yellowish,  somewhat  roughened  by  nimierous 
slight  depressions,  pits,  and  protuberances;  longitudinal  lines  usually  )>res- 
cut  :md  well  defined;  dlapbrngm  thick,  heavy,  flmily  shouldered,  and  per- 
sistent; kernel  full  with  am]>le  nnd  variable  convolutions:  i)ellic1e  dull  l» 
Hcniiglossy,  Itgbt  brown,  scarcely  or  slightly  astringent;  veins  inconspicuou!! 
or  occasionally  a  few  dark  ones:  flesh  rather  eriap.  oily;  flavor  rather 
sweet ;  quality  fair.  Origin:  Cbance  seedling  from  a  nut  planted  by 
Andrew  Corsa.  Mllford,  Del,,  in  1876;  specimens  grown  by  W.  P.  Corsn. 
crop  of  1894. 

J.  L.  Biidd.  in  the  American  Horticultural  Manual,  part  2.  1903,  states 
thiit  the  kernel  of  this  variety  is  thick,  plump,  and  easily  extracted,  the 
meat  yeilowlsb,  and  tiie  quality  verj'  good.  It  was  disseminated  to  a  small 
extent,  particularly  In  Peimsylvaiila.  The  original  tree  was  a  shy  bearer 
nnd  after  producing  a  few  croiw  was  cut  down.  Efforts  to  obtain  data  In 
Pennsylvania  have  failed  to  yield  any  deflnlte  Information. 
Dwarf  FroUflc. 

Synonym  of  Fertile. 
EUwood. 

Nave  tyiie ;  medhim  to  above  medium ;  narrowly  oblong  to  elliptical :  base 
obtuse  'to  acute ;  a|>ex  acTite.  though  sometimes  obtuse,  with  strong 
point ;  sutures  moderately  ribljed.  pits  variable,  usually  clustered  toward 
the  base;  flnuge  usually  medium,  though  variable,  well  sealed;  shell  thin. 
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brigbt  yellow,  raod^riitely  nmooih,  amply  veined;  tongttudlnal  llaes  rarlable 
thouiili  uMiiiillj'  iircwni;  (IIii)iIiririii  weukly  Btioiildered,  thla,  and  rarely  per- 
RiBleiit :  kernel  (iitiie  full  tlioiiKli  not  pluiiiii,  coDvolutluiis  medituu.  varinblo, 
and  broken;  )>elHcle  golden  yellow  to  browuisb,  veiy  mildly  SHtrlngent, 
veins  few.  somem'tiut  darker;  t\pf^  Arm.  crisp;  flavor  nutty,  moderately 
sweet;  quality  fair.  Origin:  Cliance  seedling  at  the  borne  of  Ellwood 
Coo[>er,  near  Santa  Barbara,  Cal. ;  Bi)ecimeuB  from  Mr.  Cooper,  crop  of 
11)11  (I'l.  XI). 

Mr.  ('oo|>er  lookn  wltli  fnvor  u]ion  thla  ty|ke  of  nul,  but  the  writer  Is  of 
opinion  tliut  the  elongated,  elllptlcnl,  i>ecan-Bba|ied  walnut  Is  not  the  best 
form  for  a  |>(<rnmiieut  ty|ie  of  detuiert  nut. 

Persian  Long  tyiw;  large,  soniewliiit  auKUliir.  rather  narrowly  oblonp,  Iowa: 
half  frequently  tniierlug  lo  base;  bane  rounded  or  somewhat  antnilar, 
acute,  though  oecaaloually  soniewbat  obtuse:  a]»x  obtuse  or  acute,  usually 
strongly  iNiluteil;  sutures  only  moderately  ribbed,  rarely  pitted  nt  the 
equatuv;  flauge  niodenite  or  rather  broflil.  very  firmly  sealed:  shell  rather 
thick,  graylsb  (possibly  due  to  bleaching),  slightly  roughened  by  Irregular 
shallow  depivnslouH ;  limglliidlnal  lines  usually  present  and  well  defined; 
diaphragm  rather  Hmily  shouldered,  thin,  yielding,  rarely  persistent: 
kernel  full,  plump,  convolutions  moderate,  variable,  and  broken;  pellicle 
light  yellow,  glossy,  astringent,  veins  usually  Inconspicuous;  flesh  rather 
coarse,  rich,  oily:  flnvnr  Insipid:  quality  fair.  OrigUi:  A  seedling  on  the 
Stone  proisirty.  Pullerton.  Cal..  from  a  nut  taken  from  the  original  Kaghazl 
trees  on  the  Meak  proiierty  at  Haj'wards:  first  proi»gated  by  grafting  tn 
1905;  siieclniens  grown  by  E.  (J.  Ware,  crop  of  11110  (PI.  VII). 

This  variety  la  one  of  half  a  dozen  recommendeil  by  the  rnlverslty  of 
California  for  trial  In  the  search  for  blight-immune  varietlea'  TVhtle  not 
of  high  quality  It  may  serve  as  parent  to  a  variety  of  much  greater  merit 
If  sufflclently  blight  resistant.  Tiie  form  of  the  nut  Is  against  It.  at  least 
for  dessert  pnrjMHes.  Long,  narrow,  angular  waluuts  are  not  accepted 
uiK>n  the  leading  markets  as  deslralile  forms.  The  accmllted  form  la  the 
fJrenobie.  Mayette.  or  Parlsienne.  though  the  best  grades  of  the  Chinese 
would  probably  bo  equally  acceptable.  At  the  present  time  there  Is  little 
discrimination  by  buyers  against  nuts  on  account  of  form,  but  na  soon  as 
the  crop  Is  prodncnl  to  such  an  extent  that  markets  are  sought,  form  will 
become  an  iniiN>rtanl  factor  In  determining  the  price.  The  Eureka  Is 
highly  recomnieudnl  by  some  leading  growers  of  southern  California  as  a 
very  desirable  variety,  and  promises  to  be  one  of  the  leaders  In  romnierclal 
plantings. 

Specimens  of  this  variety  grown  by  Dr.  W.  W,  Fitzgerald,  of  Stockton, 
Cal..  crop  of  lltll.  rate  considerably  higher  In  quality  than  those  examined 
and  described  in  1010.  Of  the  latter  it  may  be  said  that  the  flavor  Is  mild 
and  sweet  and  the  quality  good,  while  all  otber  essential  fea'turea  anawer 
the  description. 
Favorite. 
Atiproachlng  franqnette  type;  above  medium  to  lai^;  usually  oblong  though 
frequently  unlinteral.  while  snialier  onea  are  aonietimes  rounded:  base 
obtuse,  rounded,  and  frequently  oblique;  n|tex  <ibtuee  with  short  and  rather 
stout  mucronate  tt|i:  sutures  usually  quite  strongly  rlM>ed.  equatorial 
pits  iiegllgible,  tliongh  pits  are  generiilly  present  along  the  surface,  es- 
pecially along  the  lower  half;  flange  very  broad  and  very  firmly  sealed: 
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trees  each  jear;  (4)  to  Incur  tbe  Increnscd  cost  of  grafted  trees  over  tbat 
of  nuts  nnd  seedling  trees  was  not  advisable  under  tbe  cli'cumstanrefi:  15) 
the  small  loss  occnsloned  by  plantlnf;  name  seedling  trees  of  Indifferent 
value  woald  be  counterlHilanced  hy  tbe  dllTerenoe  In  cont  tiiid  tbe  Int^reflsed 
value  of  the  rroperty  due  to  immediate  planting,  wblcb  could  be  done  with 
either  nuts  or  seedling  trees,  as  there  were  plenty  of  these  upon  the 
market.  Whether  results  will  conlirm  these  views  remains  to  be  seen  with 
the  fruiting  of  the  tracts.  The  eagerness  of  planters  to  set  out  walnuts 
at  that  time  was  no  doubt  instrumental  in  causing  one  or  tvro  iioints  of 
moment  to  be  overlooked,  nnmety.  that  grafted  trees  usnall;  fruit  eorlier 
than  seedllngii.  and  that  the  stock  Is  an  important  tector  which  Is  entirely 
ignored  In  the  plnnCIng  of  seedlings.  AC  the  same  time  insufficient  weight 
is  accorded  the  fact  that  seedling  trees  yield  at  best  a  variable  product 
which  is  not  true  to  name.  Wllh  whatever  variety  or  section  concerned, 
the  day  of  making  a  walnut  orchard  with  nuta  or  aeedling  trees  Is  past. 
Heveaftpr,  not  nione  type  or  variety  but  stock  nnd  scion  as  well  must  be 
given  full  consideration,  and  this  necessarily  implies  grafted  or  budded 

While  the  form  of  Fmnquette  Is  not  as  acceptable  to  connoisseurs  as  that 
of  Afayette.  the  uniform  size,  rich  golden-yellow  color,  and  peculiar  rustic 
apgtearanco.  together  with  the  mild-flavored  fat  kernel,  will  do  mnch  to 
make  It  a  [)oiiular  variety.  Especially  does  this  statement  apply  to  the 
Oregon-grown  Franquette.  which  Is  generally  conceded  to  be  somewhat 
sweeter  than  other  American -grown  si)eclmMiB  of  this  variety.  Tlie  one 
serious  fault  of  the  Fmnquette  is  that  the  trees  yield  to  the  attack  of  the 
blight  III  several  districts,  though  it  is  recommended  for  trial  by  tbe  Uni- 
versity of  California.' 

Garden  Orove  Prolific. 
Synonym  of  Prolific. 

Oelt. 

I'arlsienne  type;  above  medium  to  large;  roundish  oblong;  base  obtuse  to 
obliquely  truncate;  apex  rounded  with  mucronate  tip;  sutures  appressed 
over  lower  half,  slightly  to  moderately  ribbed  over  upper  half,  usually  one 
or  two  pronounced  pits  at  the  equator;  flange  broad,  very  firmly  sealed: 
shell  thick,  bard,  moderately  to  quite  smooth,  longitudinal  lines  rarely 
detinml ;  diaphragm  strongly  shouldered  and  persistent;  kernel  quite  fall, 
ronvnliitions  variable,  broken,  uneven;  pellicle  dark  brown,  astringent. 
senilgloBsy,  veins  inconspicuous;  flesh  rather  crisp,  rich,  oily;  flavor  Indif- 
ferent; quality  fair,  OHjjfn;  A  seedling  tree  in  I.ancaater  County.  Pa.; 
first  brought  to  public  attention  at  the  Northern  Nut  Growers'  Conventloii, 
Ithaca.  N.  Y,.  December,  ISIll,  by  J.  O.  Hush, 

For  planting  In  Ihe  eastern  TTnited  States  this  variety  is  not  comparable 
with  Cnmtierland.  Iloklen.  Mount,  Neho,  Pomeroy,  or  Hush. 

Olady. 
Rljou  lyi>e;  very  large;  oblong,  angular,  sometimes  tapering  to  the  base; 
base  rounded  though  occasionally  truncate;  apex  obtuse  or  slightly  acute 
with  mucronate  tip;  sutures  appressed,  more  or  less  depressed  toward  the 
base;  flange  usually  narrow  and  flrmly  senletl;  shell  moderately  thick, 
brownish  yellow,  very  rough,  and  strongly  marked  with  veins;  diaphragm 
rather  thick,  though  not  strongly  shouldered,  usually  persistent;  kernel 
not  full,  somewhat  shriveled,  convolutions  moderate  and  rather  regular; 

■  Bullptin  203,  CalKomla  Agricultural  Eiperlmeot  SIBtlon. 
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pellicle  llRlit.  glmwy.  very  astrlnnent;  veins  dark  and  consplruouR.  thougb 
not  numerouti ;  aesh  dry.  toURh;  fluvor  mild,  moderately  Bweet;  quality 
rair.    8i>ecliueiis  grown  by  Ferd  Groner;  cro|)  of  1910  (PI.  XI). 
Qrand  Noblesse. 

Bound  Miiyette  ty|ie:  ohove  niediiin)  to  large;  roiindlBb  oMonft  to  aome- 
wbat  obovate:  base  obtiixe  truncate;  aiiex  obtuse  with  mucronate  tip; 
sutures  appresxed  to  allghtly  rlblied;  jilte  at  the  equator  present  and  pro- 
nounced or  absent:  flange  varytiit;  from  moderate  to  hrciad  and  quite 
flmily  sealed:  aliell  rather  thin,  usually  smooth,  yellowish,  longitudinal 
lines  generally  prefient  and  qnite  well  defined.  Origin:  California;  re- 
ported by  L.  1,.  Bequette,  of  Hivera,  Cal.,  but  practically  unknown  Ju  that 
section,  as  It  proved  of  little  value;  crop  of  1830. 
Orenoble. 

.A.  term  loosely  ased  to  desEenate  the  French-Rrown  Mayette  or  to  Include 
the  three  leading  varieties  In  the  (irenoble  district  of  France,  viz,  Mayette, 
Franquette,  I'arlalenne.  The  nut  nbown  lu  Plate  IV.  called  4!renohle  hy 
the  growers.  T.  B.  BlMhop  Co..  Is  really  a  form  of  Saaia  Barbara  and  not 
one  of  the  three  varieties  here  named. 
Hales. 

Persian  I-ong  ty|>e.  modiHed;  atmve  medium  to  large;  rather  narrowly  ob- 
long; base  obtuse  to  almiixt  trnncate.  some  ai)eclmeuH  will  stand  obliquely 
on  end;  ai>ex  obtuse,  usually  more  or  leaH  retuse.  renulthig  from  prominent 
shoulders,  strong  Diucronate  tip;  sutures  strongly  rlbbe<l.  with  deep,  broad. 
and  viirlable  pits  at  the  equator;  flange  very  broad,  strongly  sealefl;  shell 
thin,  ninderately  yellowish,  fairly  smooth  except  along  sutures,  amply 
veined  and  somewhat  marked  by  small,  deep  pits,  iongltiidlnsl  lines  yery 
much  broken,  though  not  infrequently  well  defined  hut  shallow  and  itarrow ; 
diaphragm  weak  sliouldered,  tbin.  and  rarely  persistent ;  kernel  of  shrunken 
appearouce  though  filling  the  shell,  convolutions  strongly  pronounced  and 
variable;  iwlHcle  brownish,. very  slightly  astringent:  veins  ample,  well  de- 
fined, and  darker  brown ;  Hesh  firm,  crisp,  only  moderately  oily ;  flavor  very 
sweet,  mild,  pleasant ;  quality  very  good.  Origin:  Original  tree  grew  on  the 
pr()|>erty  of  W.  I-.  Hale,  Fullerion,  Cal;  si>eclmena  grown  by  J.  B.  Neff; 
crop  of  ion  (PI.  IX). 

Though  this  variety  has  not  been  given  general  trial,  a  fow  leading  grow- 
era  are  tearing  It.  and  the  following  report  Is  by  .1.  B.  Xeff :  "  It  Is  showing 
fairly  well  In  blight -resistant  quallllos — In  fact,  better  than  any  other 
variety  that  1  have — ^but  while  the  nuts  are  large  and  fine,  It  does  not 
produce  as  targe  crops  as  some  others," 
HalL 

BIJon  type;  very  large:  oblong  angular,  usually  tapering  to  the  base:  base 
rounded  with  the  sutures  but  obtuBe  at  righl  angles;  apex  obtuse  to  slightly 
acute,  with  rather  strong  blunt  iMilnt;  sutures  appresaed  or  very  slightly 
ribbed,  deeply  aikl  broadly  pitted  at  the  equator;  fiange  broad,  very  firmly 
sealed:  shell  rather  thick,  brown  with  broad  patches  of  yellowish  gray- 
brown,  very  rongli  with  Irregular  convoluilona,  pitn  and  depressions,  longi- 
tudinal lines  rarely  marked:  diaphragm  firmly  shouldered  and  usually  per- 
sistent: kernel  shrunken,  convolutions  very  variable  and  broken;  iielllcle 
yellowish,  astringent,  velning  Inconspicuous;  fiesh  firm,  rather  dry;  flavor 
mild:  quality  fair.  Origin:  Chance  seeilling  in  Germany  transplanted  at 
the  age  of  1  year  to  a  place  near  Avonia.  Pa. ;  »|)ecinieus  supplied  by  L.  C. 
Hall,  crop  of  1910  (PI.  III). 
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Hays, 
Brantome  type;  medium:  oblong,  inclloed  to  angularity;  base  obtnse  to 
truncate,  nearly  half  will  stand  erect:  opex  obtuse,  occasionally  retuse  or 
nciite.  scnrcely  mucronate:  Btitures  upi)res.sed  toward  the  baBC,  moderately 
ribbed  at  center  and  toward  ai>ex.  pits  at  the  equator  variable;  flange  nar- 
row  to  Diedlum,  fairly  well  sealed;  shell  thin,  yellowish  brown  to  brownish, 
rougliened  with  Irregular  depreeaions  and  protuberances,  longitudinal  lines 
rarely  defined;  dlaphrafnn  strongly  shouldered  and  Inclined  to  be  persistent: 
kernel  quite  full,  moderately  plump,  convolutlous  moderate,  variable,  and 
broken:  pellicle  yellowish  brown,  glossj-,  rtstrhigent,  veins  few,  darker 
brown :  tiesb  crisp,  grain  Hup.  oily ;  flavor  and  quality  not  determinable. 
through  age  of  specluiens.  Origin:  A  seedling  on  the  property  of  Amos  H. 
Hays.  Piirkton,  Md.,  and  named  by  H.  E.  Van  Deman  about  1904:  speci- 
mens grown  by  Mr.  Hays,  crop  of  1908  (PI.  IX). 

Hishtstown.' 
Medium,  long,  ovate;  shell  fairly  thin;  kernel  plump  and  good.    A  variety 
grown  and  proiagnted  at  Illghtstown.  N.  J.;   hardy  and  fniltful  when 
planted  In  groups,  as.  like  the  chestnut.  Isolated  trees  rarely  bear  nuts. 

Hindes  Perfection. 
Syunnym  of  I'liicenlln. 

Hindes  Perfection  Flacentla. 
Synonym  of  Pliicentla. 

Htndea  Flacentla. 
Synonym  of  Placentia. 

Holden. 

Marbot  type;  above  medium;  oblong  to  narrowly  oblong;  base  ronnded,  occa- 
sionally obtuse;  ai)ex  roiuided  or  obtuse,  mucronate  sutures  moderately  to 
strongly  ribbed,  scarcely  pitted  at  the  equator;  flange  broad,  flrmly  sealed; 
shell  grayish  yellow  to  light  yellow,  moderately  smooth,  scattered  shallow 
depreealons,  longitudinal  lines  usually  Inconspicuous ;  diaphragm  strong  and 
firmly  shouldered;  kernel  quite  full,  convolutions  moderate;  pellicle  light 
ground  with  darker  tinge,  semlgtossy,  astringent,  velnlng  indifferent  but 
dark:  flesh  oily,  rich:  flavor  sweet;  quality  good.  Origin:  Chance  seedling 
oil  the  property  of  E.  B.  Holden.  Hilton.  N.  Y,;  specimens  grown  by  llr. 
Holden.  crop  of  1910  (Pi.  VII). 

Hoaeydew. 
ilayeite  type;  large,  oblong;  loose,  obliquely  obtuse;  apex  obtnse  with 
Blrotig  tiolnt;  sutures  rather  strongly  ribbed  at  the  equator,  but  appressed 
toward  the  base,  where  abntpt  enlargements  along  the  sutures  characterize 
the  fonii  of  the  nut;  usually  strongly  pitted  at  the  equator;  shell  rich  yel- 
low, rather  rough  from  irregular  basal  protuberances  and  deep  irregular 
depi-esslons  along  pronounced  sutures  and  longitudinal  lines.  Origin:  Ob- 
tained by  F.  A.  Leib  from  st-ions  lm|)orted  from  France;  a  decided  lm|>rore- 
ment  In  appearance  over  Ihe  usual  Mayelte  obtained  In  a  similar  manner: 
specimen  grown  by  Mr.  Lelb  as  flrat  crop,  1910  (PI.  III). 

Hubbard, 

Sorreulo  ty|(e;  above  medium;  oblong;  base  rounded;  apex  acute,  with 
rather  strong  iKiint;  sutures  sllphHy  ribbed  at  the  ^uator  appressed  at 
both  ends,  esiieclaily  at  the  base,  usually  pitted  at  the  equator;  flange 
very  flruily  sealed;  sliell  grayish  brown,  quite  smooth,  though  longitudinal 
lines  are  more  or  less  well  defined.  Origin:  California;  speclmena  sup- 
plied by  E.  SI.  Price,  crop  of  1910  (PI.  VHI). 

>  J.  L.  Budd,  In  tlie  American  nortlculturs.1  Uaaual,  pt.  2,  1B03. 
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To  the  planter  who  fancies  this  type  of  nut.  by  some  called  pecan-walnnt 
nnil  known  In  tbe  market  as  tbe  Italian  walnut,  the  Hubbanl  promises  to 
AilQll  the  deninnd  fur  appearance.  It  la  to  be  propagated  by  budding,  and 
duta  to  determine  its  value  will  soon  be  available. 

I^notum. 
A  name  applied  to  a  variety  obtained  from  crosBlnc  Juglan^  renia  wttb  Jttff- 
lann  cincrra.    Both  tree  and  nut  of  botanical  Interest  only. 

Jau^. 

Synoiiyui  of  Tirammotb. 

Joumeay. 
Santa  Bnrbnrn  tyi>e:  large;  broadly  otilong,  or  occasionally  olwvnte  and 
iingnlnr :  base  obtuse,  or  even  obliquely  truncate ;  apex  obtuse,  witb 
sti-ong  point:  sntiirett  strongly  ribbed,  nsually  pitted  at  the  equator;  flange 
very  firmly  sealed ;  shell  grayish  yellow,  roughened  by  numerous  and  often 
dpeii  pits  and  Irr^nlar  depressions;  longltiidlnal  lines  rarely  evident. 
Origin:  Chance  seedling  from  a  Chilean  nut  planted  In  California;  H|)ecl- 
niens  supplied  by  E,  M.  Price,  crop  of  1910  (PI.  VIII). 

Jnglans  monoheterophTlIa. 

Syiionj-ni  of  Jiifflaiis  regla  mmiophylla.  On  the  grounds  of  the  Department 
of  ARTlcuIture  at  AVnshlngton  Is  a  tree  of  this  very  Interesting  variety 
niiirked  nnder  the  synonym.  .As  tbe  specific  name  Implies,  the  ten.'es  are 
simple  nud  variable.  Those  at  tbe  base  of  tbe  shoots  are  usually  broadly 
ovate  with  cordate  bases,  while  those  above  vary  from  broadly  oblouR- 
laiiceolate  to  narrowly  lanceolnte.  The  original  tree,  long  since  destroyed, 
was  first  observed  as  a  chance  seedling  at  St.  Foy,  near  Dieppe,  France,  in 
1833.  Ill  1S05  Carrlfre  records  (Revue  Hortlcole,  p.  130)  that  only  two 
trees  directly  produced  from  the  original  were  then  In  existence.  The  tree 
In  Washington  Is  small,  with  numerous  slender  branches,  and  is  chiefly 
Interesting  on  account  of  Its  remarkable  foliage.  The  fruit  Is  said  to  be 
of  IndlfTerent  quality.    Of  botanical  interest  only. 

Jaglans  racemosa. 

Synonym  of  Cluster.  Of  this  species  the  late  Felix  Glliet  said :  "  It  Is  a  fact 
that  the  nuts  are  borne  In  clnsters;  aside  from  this  character,  the  tree, 
foliage,  and  fruit  resemble,  or  are  even  Id^itlcal  with,  Jiiglans  regia" 

J'uglana  r^a  ladnlata. 
Synonym  of  Cutleaf. 

Julians  regla  pendula. 

A  si)eclnien  tree  on  the  grounds  of  the  United  States  Department  of  Agri- 
culture Is  of  moderate  vigor,  hardy,  sprawling,  somewhat  pendulous,  with 
leaves  of  medium  size.  The  writer  has  had  no  opportunity  to  examine 
the  fruit.  A  few  nuts  set  In  1911  were  probably  taken  before  maturity 
by  squirrels.  If  this  authentic  tipeclmen  of  Juglang  repia  ptvdula  la  a 
fair  nample,  hundreds  of  the  younger  trees  In  California,  notably  In  the 
Vrooniaii  orchiird,  afford  a  far  greater  dis|>lBy  of  long,  slender,  p«idulouB 
brnnches.  These  nre  pruned  each  year,  so  that  there  are  no  examples  of 
the  kind  of  tree  such  growths  would  iiltimiitel.f  produce. 

Ea^hazl. 
Persian  Ixing  type;  above  medium  to  large;  oblong,  occasionally  roundish 
and  angular,  lower  half  usually  narrowed;  base  rounded;  apex  acute  or 
obtuse  on  the  rounded  specimens,  usually  with  strong  point;  sutures  mod- 
emtely  ribbed,  more  or  less  pitted  at  the  equator;  flange  variable,  firmly 
sealed;  shell  grayish  brown  to  yellowish,  rather  rough,  with  Irregular  de- 
pressions, longitudinal  lines  more  or  less  distinct  as  pitted  furrows;  dla- 
SM 


DigmzedbyGoOgle 


44  THE  PERSIAN   WALNUT  INDUSTET. 

pbragni  flrtnly  shouldered,  utrong  ami  frequently  ptrslstent ;  kernel  full, 
convolutions  emull,  irregular,  iind  Beimnite;  pellicle  llgbt.  brown,  glossy, 
astringent;  velnlng  distinct  tbough  sparse:  flesh  rnther  ooaroe,  oily,  rich; 
flavor  sweet;  quality  good.  Origin:  Nuts  obtnined  through  the  American 
consul  In  Perslii  were  iilauted  by  Mr.  Meah,  of  Huywards,  Cal..  and  from 
these  wi're  produced  two  treea.  the  nuts  of  which  were  deemed  especially 
merltoriouB.  To  these  treea  was  given  the  name  Kaghnz!.  The  nuta  of 
both  trees  have  been  used  for  propagation,  and  In  consequence  more  or  less 
variation  exists  In  the  tyiie  of  nut,  but  probably  no  more  than  would  be 
the  case  from  any  seedling  trees.  Specimens  grown  by  A.  L.  Llnqulst.  crop 
of  1910  (PI.  VI). 

The  trees  of  this  variety  grown  near  Goleta,  Cal.,  have  not  been  attacked 
by  blight  and  are  considered  by  Mr.  Llnqulst  and  others  to  be  blight  resist- 
ant. If  not  altogether  Immune.  The  test  will  not  be  complete  until  bllgbt 
has  attached  In  this  same  orchard  other  varieties  susceptible  elsewhere. 
Should  the  Knghnzl  then  remain  free  from  injury.  Its  resistance  will  be 
beyond  question. 

Eeesllng. 
Persian  Ixing  ty[>e.  modifletl ;  atmve  medium  to  inrge ;  elliptic  nsii.illy. 
though  not  infrequently  oblong  or  occasionally  almost  obovate;  base  obtuse 
or  rounded;  ap«  obtuse,  rounded,  or  even  acute  and  usually  with  a  strongly 
miicronate  tip;  sutures  appreesed  to  slightly  ribbed,  eqiiatorlnl  pits  not 
pronounced  and  often  not  present:  flange  broad,  fairly  well  sealed;  shell 
rather  thick,  yellow,  but  frequently  with  an  indifferent  griiylBh  overcast, 
quite  regular,  rather  smooth,  though  an  occasional  nut  Is  rough,  with  deep 
pits,  broken  Hues,  and  furrows,  longitudinal  lines  usually  distinct;  dla- 
[Aragm  weakly  shouldered,  tliin.  and  very  nirely  perslst«it;  kernel  full, 
plural^  convolutions  moderate,  Irregular,  and  variable;  pellicle  dull  to  semi- 
glossy  pale  brownish,  quite  astringent:  veins  few.  Inconspicuous;  flesh 
crisp,  oily;  flavor  mildly  nutty:  quality  fair  to  good.  Origin:  A  seedling 
on  the  property  of  Horace  G.  Keeslfng.  San  Jose,  C:il.,  from  nuts  planted  In 
1879:  specimens  from  grafted  trees  on  Mr.  Keeallng's  pr<fl)erty,  crop  of 
1911  (PI.  IX). 

The  tree  Is  reputed  to  l)e  prolific  and  regular.  On  the  whole  the  variety 
appears  to  be  worthy  of  trial.  We  are  not  informed  as  to  Its  resistance  to 
blight. 

Klondike. 

BIJou  type:  very  large;  oblong  to  obo^'ate;  base  rounded  or  even  long 
tapered;  apex  ronnded  to  obtuse,  mucronate;  sutures  appressed.  usually 
pltte<l  at  the  equator:  flange  narrow,  many  nuts  iniiwrfeotly  Be;iled ;  shell 
thick,  grayish  brown  to  yellowish  brown,  rough,  with  numerous  irregular 
depressions  and  broken  furrows,  or  quite  smooth;  longitudinal  Hues  more 
or  less  distinct :  diaphragm  weak  shouldered,  though  strong  and  frequently 
persistent;  kernel  not  full,  cfravolutlona  Irregular,  uneren.  and  moderate: 
pellicle  brown  tinged,  mildly  astringent,  dull ;  velning  generally  distinct  and 
dark;  flesh  coarse,  rather  dry:  Itnvor  sweet:  quality  fair.  Origin:  During 
the  decade  1WW-1S90  Mr,  T.  L,  Gooch,  of  Rivera.  Onl.,  obtained  speclniMis 
of  nuts  lm|)orted  by  a  San  Francisco  firm,  and  from  these  planted  by  Mr. 
Gooch  and  a  neighbor,  Jiicob  Ott.  to  whom  he  had  given  a  few,  were  pro~ 
dnced  two  trees  yielding  nuts  of  large  size  and  unusual  shaite.  named 
Klondike  by  the  attendants  at  the  local  packing  house:  qieclmens  grown  by 
A,  L.  LlDqulHt,  crop  of  1910  (PI.  Ill), 
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Iiaclniated. 
SyDOQfui  of  Cutlenf. 

Santa  Barbarn  type;  above  medium  to  Inrge;  roundlsb  to  brondty  oblong; 
base  obtuse  to  almost  acute;  apex  usually  acute  with  strong  point,  tliougb 
sometimes  rounded ;  sutures  moderately  ribbed  nearly  the  whole  length  on 
one  side  while  appressed  near  the  batte  on  the  other,  equatorial  pits  variable, 
SometlmeB  wholly  HbB«it;  flange  usuuily  narrow,  scarpely  medium,  rather 
weakly  seated;  shell  tliin.  occaalonully  very  thin,  yellowish,  smooth;  well- 
deHned  lonclHidlna!  lines  Infrequent;  diaphragm  weakly  shouldered, 
scarcely  ]«rslstent ;  kernel  full,  jilump,  convolutions  moderate,  fairly 
regular ;  pellicle  yellowish  tinged  with  brown,  dull,  mildly  astringent ;  veins 
inconspicuous ;  flesb  crisp,  medium  grain,  oily :  flavor  mild,  sweet,  pleasant ; 
quality  good.  Origin:  Seedling  orlglnatlug  tu  Santa  Barbara  County,  Cal., 
on  the  ranch  of  W.  II.  Johnson ;  ei>eclmens  from  grafted  trees  on  the  prop- 
erty of  Miles  P.  Lane,  crop  of  1!»11  (PI.  IX). 

C.  W,  Beers,  horticultural  commissioner  for  Santa  Barbara  County,  CnL, 
aays  "the  Ijine  iree  produces  a  large,  smooth  nut  of  goixl  quality.  The 
tree  Is  vigorous,  assumes  a  desinible  form,  and  tiears  iin  abundance  of  fruit 
spnra.  even  to  the  main  l>ody.  The  nuts  mature  so  nearly  nt  the  same  time 
that  the  whole  crop  can  be  succesafully  harvested  at  one  picking.  In  1910 
and  1011  the  pickings  were  made  t)e(ore  the  last  gathering  of  the  regular 
Santa  Barbara  In  the  same  orchard.  Growing  amidst  trees  that  lost  SO 
iwr  cent  of  their  croji  by  blight  In  lOlft,  this  tree  has  shown  no  effects  of  the 
disease,  though  other  trees  In  the  same  orchard  have  been  affected-  The 
l>arent  tree  also  thus  far  has  been  exemitt  from  this  trouble." 
lamtreiy. 

Type;  large-fruited  variety  catalogued  by  Felix  Glllet.  hut  not  yet  re- 
|)orted  SB  fruiting  In  the  fnited  States.  H.  M.  Williamson,  Report  of 
Oregon  Board  of  Horticulture,  100(1.  siiys,  "It  Is  a  nut  of  most  attractive 
flTiliearanc*  and  is  lery  heavy  in  proportion  to  size,  as  It  Is  so  well  filled 
with  meat." 
Large  Fruited. 

Synonym  of  BlJou. 
LarKO-Polnted  PneparturleiiB. 

Ascribed  to   t'ellx  Glllet  lu  Bulletin  82,  Oregon  Agrienlturnl    Experiment 
Station. 
IiRte. 

Sjnionym  of  Ser()tlna. 
Late  FertUe. 

Fertile  tyjie.  small;  broadly  oblong  to  obovate;  base  rounded,  obtuse,  or 
occasionally  truncate:  ai)ex  obtuse,  niuci-oniite ;  sutures,  strongly  ribbed; 
broad  pits  at  the  equator  usually  present;  flange  narrow,  very  firmly  seeled; 
shell  yellowish,  somewhat  roughened,  rather  thick,  longitudinal  lines  not 
conspicuous  though  generally  present.  Origin:  Chance  seedling  at  Barren 
Hill  Nurseries;  specimen  grown  by  Felix  Glllet;  second  generation,  crop 
of  1801  (PI.  VIII). 

Mr.  Glllet  said  of  this  variety:  "It  is  late  In  vegetating  and  hence  hardy; 
kernel  Is  full  fleshed  and  very  sweet." 
Late  PrtepOTturleas. 

S>-nonym  of  Late  Fertile. 
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Muntignac  tyiie;  medium  to  small;  roundlBh,  ftngular,  occiiBlonallj  tap«^ 
toward  apes;  base  obtuse  truncate,  many  speclmeiia  will  ataud  erect; 
apes  obtusely  rounded,  scarcely  any  tlii;  anturea  ellgbtly  to  broadly 
ribbed  over  upper  half,  appresaed  below;  variously  pitted  at  tbe  equator, 
pita  usually  Indifferent;  flange  very  narrow,  firmly  sealed;  shell  very  thin, 
grayish  brown  to  yellowiab,  moderately  smootli.  longitudinal  Hues  rarely 
well  defined ;  diapbnigm  strongly  shouldered,  strong,  and  persistent ;  kernel 
full,  plump,  convolutions  moderate,  broken,  variable;  pellicle  brotrniah.  dull 
to  semlglossy,  very  mildly  astringent;  reins  Inconspicuous;  flesh  crisp. 
Btarchy.  moderately  oily ;  flavor  mild,  sweet ;  quality  fair.  Origin:  WlUnlng- 
ton,  Del.,  about  20  years  ago.  It  Is  a  seedling  from  iiuother  tree,  also  a 
seedling,  planted  In  the  locality  about  40  years  ago.  It  began  bearing  at 
8  or  9  years  of  age  and  has  home  yearly  since.  Owing  to  the  thin  shell  of 
tbe  nut.  blackbirds  do  considerable  damage  to  the  crop.  It  Is  in  esctllent 
repute  for  pickling,  being  superior  In  davor  to  other  i-arietles  used  for 
this  purpose.  Specimeus  grown  by  Miss  Lea,  Wilmington.  Del.,  crop  of 
1911  (PI.  IX). 
Lonffbeaked. 

A  variety  catalogued  by  the  Georgia  Horticultural  Society  In  its  report  for 

■  1000.     Probably  a  synonym  for  Serotina. 
Lo8  Angles. 

Synonym  of  Mission. 
Uammotli. 

BlJou  type;  an  Immense  nut,  the  largest  yet  originated.  So  large  are  the 
shells  of  some  that  "  ladles'  CMnpenlons."  wherein  to  Btow  away  gloves 
and  handbercblefs.  are  made  from  such  ehella  by  fancy-goods  manufac- 
turers. Tbe  nut  though  of  such  large  dimensions  has  a  thin  sbedl  and  tbe 
kernel  Is  of  Brst  quality.' 
Uammotb  Fertile. 

A  large-fruited  variety  of  the  Fertile  that  originated  in  France.    The  not  Is 
extraordinarily  large ;  soft  shell ;  fult-fleshed  kernel.' 
Hayette. 

Type,  Kerr  form;  large;  ovate,  rarely  oblong;  base  obtuse;  apes  obtuse  to 
sllgtitly  acute  with  mucronate  tip;  sutures  appressed  to  alightij'  ribbed, 
pitted  at  the  equator;  flange  narrow,  very  firmly  sealed;  shell  thin,  ^rrnyiph 
yellow,  quite  Hnio<ith  except  along  the  sntnrcs,  longitudinal  lines  quite  dis- 
tinct; diaphragm  usually  weakly  shouidered,  Ihin,  and  rarely  peraiRtent; 
kernel  full,  only  moderately  plump,  convolutions  pronounced,  soniewliat 
irregular,  pellicle  grayish  yellow,  glossy,  very  slightly  astringent;  veins 
sparse,  but  usually  well  defined  by  their  darker  color;  flesh  oily,  rich; 
fiavor  sweet;  quality  very  good.  OrigUi;  France;  apecim^is  grown  by 
Trlbble  Bros.,  crop  of  1010  (PI.  V). 
Hayette  Blanche. 

A  Mayette  havlug  a  ligbt-colored  or  whitiah  flesh. 
Uayette  Longue,  Mayette  Bonde.  and  Hayette  Bouge. 

A  Mayette  having  reddish-colored  flesh. 

Type  forms  recognised  as  authentic  in  France,  but  not  yet  distinguished 
by  American  growers  or  In  the  American  market 

>  Lelong,  B.  U.     Calltocaln  Walout  InduBlry.     ISOS-Se. 
•SA 
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Hayetto  Seedling. 
A  "  Becond-generatlon  "  Mayette.  erown  by  George  C.  Puyne,  Caiui>bell.  Cal., 
dlfters  from  tlie  Kerr  type  In  that  tbe  nut  1b  more  ovate,  tbe  upper  balf 
more  tapering,  and  apex  more  acnte;  the  shell  Is  a  rich  yellow,  the  euturee 
not  quite  BO  firmly  sealed,  and  the  flavor  better. 

A  type  of  Mayette  grown  by  Thomas  Prince,  Dundee.  Oreg.,  conforms  very 
closely  to  the  Payne  "  Kecoud  generation "  tyi)e  fn  both  color  and  form, 
thouttb  there  is  a  larger  iwrcentage  of  oblong  speclmena;  they  have  a. 
reddish  tone  added  to  thp  rich  yellow  of  the  Payne  Mayette ;  they  are 
perceptibly  smaller,  though  very  uniform,  with  a  kernel  that  is  sweeter  and 
less  oily. 

A  seedling  Mayette  grown  by  Ely  I.  Hutcblnsou,  Concord.  Cbl.,  conforms 
in  color  and  form  very  closely  to  the  Kerr  type,  though  somewhat  smaller, 
with  a  rather  sweeter  and  more  oily  kernel. 

A  seedling  Mayette  grown  by  E.  Terpenolng,  Eugene,  Oreg..  Is  medium  in 
size,  very  sweet,  and  firmly  sealed.  The  tree  Is  reputed  to  l>e  a  regular 
and  heavy  bearer. 

HaTquette. 

Franquette  tj'pe;  above  medium  to  large;  oblong,  with  upper  holf  tapered 
and  somewtiat  angular;  base  obtuse  to  slightly  rounded;  ajtex  acute  or 
occasionally  obtuse,  with  rather  strong  point:  sutures  strongly  ribbed, 
pitted  at  tbe  equator;  fiange  broad,  very  firmly  sealed;  shell  rather  thick, 
roughened  with  irr^ulnr  protuberances  and  Irregular  variable  depreasluna 
and  pita  and  a  few  deep-seated  veins,  longitudinal  lines  usually  welt 
defined;  diaphragm  strongly  shouldered,  thin  but  usually  persistent;  keniel 
full,  plump,  convolutions  pronoimeed  and  broken;  pellicle  browulsh  tinged, 
KloBsy.  slightly  astringent;  veins  Inconspicuous;  flesh  crisp,  oily,  starchy; 
flavor  moderately  sweet,  pleasant,  mild;  quality  fair  to  good.  Orij^ln:  A 
seedling  from  artificial  pollination  of  Franquette  X  Mayette  by  Tribhie 
Bros.,  Elk  Grove,  Cai.;  specimens  from  the  above  firm,  crop  of  1010  (Pis. 
VI  and  X). 

Hesange. 
Modified  Franquette  type;  small,  oblong  to  oblong  ovate;  base  obtune.  rarely 
truncate;  apex  acute  with  strong  point;  sutures  somewhat  appressed  to- 
ward the  base,  moderately  to  strongly  rlbt)ed  above,  slight  pits  nsunlly 
present  at  the  equator;  flange  narrow,  very  firmly  sealed:  shell  yellowish 
or  grayish  ydlow,  thin,  more  or  less  roughened  by  slight  Irregular  depres- 
sions; variable  furrows  and  small  protutM^rances ;  longitudinal  lines  com- 
monly present  and  well  defined.  Origin:  Europe;  Bpeciiuens  grown  by 
Felix  Glllet;  second  generatlcn,  crop  of  1801.  Introduced  by  Mr.  Olllet. 
Elicited  from  the  importer  tbe  following  comment  after  Its  first  fruiting 
In  this  country:  "It  Is  so  named  from  the  fact  that  the  shell  Is  so  thin 
that  the  tltiark,  though  a  little  bird,  can  pierce  It  and  thus  fee<l  upon  the 
kernel.  The  tree  is  very  productive,  while  the  nut  Is  excellent  for  dessert 
and  pickling,  and  Is  quite  rich  In  oil." 

Type;  above  medium;  ovate  or  broadly  oblong;  base  truncate;  apes  obtuse 
or  acnte.  mucronate ;  sutures  appressed  to  slightly  ribbed,  slight  depressions. 
rarely  a  small  pit  at  the  equator;  flange  narrow  to  moderate,  very  firmly 
sealed;  shell  thin,  rich  yellow,  smooth  and  regular,  longitudinal  lines  fre- 
quently well  defined;  diaphragm  firmly  shouklered.  thin  and  yielding; 
kernel  full,  moderately  plump,  convolntlons  moderate,  irregular;  pellicle 
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light  yellutrish.  Rlosey  or  dull,  very  sligbtly  nstrlngenF.  veins  sometlmcA 
abundant,  giving  tbe  bernel  a  brownlsli  cast;  flesh  very  oily,  rich:  Bnvor 
sweet,  pleasant;  quality  b«t.  Origin:  Europe;  speclmena  grown  by  Ely  i. 
Hutciilnson.  crop  of  1910  (PI,  III). 

A  tyi)e  of  Meyliih  grown  by  Mr,  Prince  la  somewliiit  Bmaller  and  darker 
with  veins  of  the  sliell  more  consiilcuous,  Iteruel  Bomewhat  durker  and  nut 
80  plump  though  sweeter  and  lesa  oily. 

Mllbank. 
Parislenne  Iyi»e;  above  medium;  oblons;  base  obliquely  obtuse  to  obliquely 
truncate,  about  half  will  stand  nearly  erect  upon  hitne;  oi>ex  obtuse,  often 
more  or  less  oblique,  and  apparently  deiirexsed  as  result  of  prominent  tihuul- 
ders,  tip  varies  from  practically  none  to  an  occasional  rounded  one  of  some 
strength ;  sutures  with  basal  half  apprestied,  apical  half  more  or  less  ribbed, 
equatorial  pits  lesB  pronounced  than  In  the  tj-[w  but  usually  present  at  least 
on  one  side,  occasionally  quite  deep  depressions  near  the  base;  flange  broad. 
usually  Urnily  sealed  though  not  dlflicult  of  separation;  shell  nioderately 
thin,  of  pleasing  yellowish  color,  niiKlenitely  smooth,  thongli  well  marked 
with  shallow  veiuing,  longitudinal  lines  distinct  tbough  often  Irretniliir 
and  broken:  dia]>bragm  strongly  shouldered  at  basai  end  in  piirtlculsr  and 
usually  persistent;  kernel  full,  convolutions  rallies  strong  and  variable 
though  moderately  smooth,  veins  Indistinct;  pellicle  light  glossy  to  senil- 
glossy.  mildly  astringent;  flesh  tender,  crisp,  moderately  rich;  flavor  mild, 
rather  sweet  and  pleasant;  quality  good.  Origin:  A  seedling  planted  on  the 
properly  of  tlie  late  Mrs.  Jerlamah  Mllbank.  In  Comiecticnt.  about  1S|6: 
specimens  from  the  original  tree,  crop  of  1011  (Pi.  IX). 

While  the  ti'ee  Is  not  n  heavy  liearer.  It  produces  a  good  average  annual 
crop  and  Is  sjUd  to  be  a  robust,  vigorous  grower. 

KlBsion. 
Type;  medium;  oblong  or  obovate  and  somewhat  angular;  base  obtuse  to 
rounded;  ape.i  oblufie  with  niucronate  tip  or  strong  point:  sutares  from 
sllgtitly  to  strongly  ribbed.  indinTerently  pitted  at  the  equator :  flange 
usually  broad,  flrmly  seale<l:  sliell  grayish  brown,  thickened  by  numerous 
Irregular  protuberances  and  rnngbened  by  iilts  and  depressions,  longitudinal 
lines  occasiomilly  well  defined.  Origin:  California;  sfieclmens  grown  by 
Charles  8,  Wllcoxon,  crop  of  ISOl. 

This  variety  was  planted  by  the  Siianish  pndrpB  about  the  early  missions 
in  California.  It  is  not  now  of  commercial  iiu|Hirta»ce  nor  of  varietal 
consequence.    It  Is  also  known  us  Santa  Barbara  Hardshell. 

Uobart. 
Merely  listed  and  illustrated  by  Leiong  In  his  treatise  entitled  ''  California 
Walnut  Industry." 

Mount. 
Marbot  type;  medium:  oblong,  aomewhat  angular  aud  occasionally  tapering 
to  the  base;  base  rounded  to  acute;  apex  obtuse,  infrequently  truncate, 
mucronate;  sutures  quite  strongly  ribbed,  sometimes  pitted  at  the  equator. 
but  UMually  merely  slight  depressions:  flange  moderate,  verj-  firmly  sealed; 
shell  rnthpr  thick,  bright  yellow,  moderately  smooth,  longitudinal  lines 
usually  preitent  ond  well  defined  though  sometimes  variously  broken;  dia- 
phragm rather  thick,  flrmly  shonl<lei-ed,  frequently  iiersistcnt;  kernel  quite 
full,  fairly  plump,  oonvolntious  moderate.  Irregular  aud  broken;  pellicle 
reddish,  dull,  astringent;  veins  Inconspicuous;  flesh  somewhat  coarse,  oily: 
flavor  IndltTerent;  qualify  fair.  Oiigin:  Original  tree  is  growing  upon  the 
]>roperty  o(  Joseph  S.  Mount,  Hamilton  Square,  N.  J.;  was  planted  as  a 
r    .„c:,C00glc 
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amall  tree  in  1884  and  taae  borne  more  or  lees  of  n  cro|>  since  ISDO,  when 
it  produced  its  first  frait;  apecluiens  grown  by  Mr.  Mount,  crop  of  1009 
(PI.  VIII). 

Nebo. 
ParlBlenne  type ;  large ;  broadly  oblong  to  oblong  ovate :  base  obtusely 
rounded ;  apex  retuse  witu  very  slight  mucronate,  iwint ;  sutures  atroogly 
ribbed  above  but  depressed  below  and  distinctly  pitted  at  the  equator. 
Oriiiin:  Chance  seedling  In  Lancaster  County,  Pa.;  si>eoiinens  supplied  by 
J.  G.  Rush,  crop  of  1910  (Pl.'V). 

Neff. 
Santa  Barbara  type;  large;  roundish  oblong,  occasionally  tapering  toward  Ihe 
base,  quite  angular  and  Irregular;  base  rounded  and  usually  with  one  lobe 
projecting;  apex  obtuse  with  strong  point;  sutures  quite  strongly  ribbed, 
occasionally  pitted  at  the  equator;  flange  broad,  only  moderately  sealed; 
shell  rather  thick,  grayish  yellow,  roughened  with  numerous  dei)rcKBions, 
largely  due  to  strong  vcluing  and  slight  rounded  protuberances,  longitudinal 
lines  quite  well  defined  thougb  usually  broken ;  diaphragm  strongly  shoul- 
dered but  thin  and  yielding,  scarcely  perslatpnl ;  kernel  moderately  full  and 
plump,  convolutions  usually  slight  though  variable  and  broken ;  pellicle  with 
n  decided  brownish  tinge,  glossy,  mildly  astringent;  veins  dark  and  well 
defined;  flesh  rather  crisp,  oily;  flavor  sweet,  mild,  pleasunt:  quality  good. 
Orlffin:  A  tree  obtained  from  a  local  nursery  dealing  in  seedling  ptock 
planted  among  other  trees  from  the  same  nursery  at  the  same  time — 1892 — 
by  J.  B.  Neff.  Anaheim,  Cal. ;  Mr.  NeS  reports  it  to  be  the  most  proUflc  and 
regular  bearer  that  he  has.  He  also  says :  "It  Is  not  the  Bmoath  nut  that 
I  would  like."    Specimens  grown  by  Mr.  NefF,  crop  of  1910  (PL  V). 

Neff  Prollflc 
Synonym  of  Neff. 

Nonaan. 
Synonym  of  Pomeroy. 

FapershalL 

Synonym  of  Mesange.  The  term  "  Papershell  "  is  also  used  for  a  variety  with 
a  very  thin  shell,  formerly  planted  In  California,  but  discarded  as  wholly 
unfit  for  the  commercial  orchard  because  the  tree  Is  a  shy  bearer,  though 
the  nut  Is  of  high  quality. 

Paradox. 
A  name  flrst  used  by  Luther  Burbank  in  1897-08  to  designate  a  tree  from  a 
nut  produced  by  a  cross-fertilization  of  JugUmt  regia  and  J.  cclifomica. 
The  term  la  now  used  to  distinguish  any  tree  arising  from  the  cross- 
fertilization  of  these  two  8i)ecles  (PI.  II), 

Farlslenne. 
Type;  above  medium  to  large;  oblong,  upper  half  often  tapers  to  such  extent 
that  it  has  the  appearance  of  being  orate;  base  obliquely  obtuse;  apex 
usually  obtuse,  though  occasionally  rounded  with  mucronate  tip;  sutures 
appressed  to  slightly  ribbed,  usually  deep  pitted  at  the  equator,  which  is 
often  below  s  median  line;  flange  narrow  to  moderately  broad,  firmly 
sealed;  shell  thin,  brownish,  roughened  with  numerous  Irregular  and  shal- 
low pits,  longitudinal  lines  variable,  usually  indistinct:  diaphragm  weakly 
shouldered,  thin  but  strong;  kernel  full,  convolutions  niodemte,  regulor,  and 
rather  smooth;  pellicle  light,  glossy,  mildly  astringent:  flesli  lender,  oily, 
rich ;  flavor  sweet ;  quality  very  good.  Origin:  Soutbeasipm  France  nearly 
200  years  ago.  Now  rated  by  the  French  as  one  of  the  three  highest  quality 
dessert  nuts.  S|)eciniens  grown  by  George  C.  Payne;  crop  of  1911  (PI.  V). 
00951°— Bull.  254—13 i 
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Parry, 
Illustrated  [n  Amerlcao  Fruit  and  Nnt  Journal,  June,  1908;  dIso  In  Bulletin 
92,  OregoD  Agricultural  Experiment  Statlou,  In  whioh  publication  It  Is  said 
to  be  of  medium  size  and  ratber  flat  at  the  base. 

Fraoquette  type;  above  medium;  oblong  with  upper  batf  narrowed,  or  e\en 
almost  taiterlug  to  tlie  apex;  base  obtuse  to  rounded;  apex  sometimes 
rounded,  usually  acute  witb  a  RtruoK  point ;  sutures  strongly  riblied,  only 
moderately  or  not  at  all  pitted  at  thc>  equator;  flnnge  moderate  aod  variable, 
firmly  sealed;  shell  moderately  thin,  yellowish,  ratber  smooth,  thougb 
usually  more  or  less  furrowed  and  pitted  with  shallow  depressions;  dla- 
pbragm  firmly  shouldered  but  thtn  and  weak ;  kernel  full,  eonvolutlous  even 
and  moderate;  |>elllcle  light  to  slightly  tinged  with  brown,  very  slightly 
astringent,  velning  sllgbtty  dark.  thou)(h  uot  pronounced;  fieah  rather  dry; 
flavor  mild,  hardly  sweet;  quality  fair.  Origin:  Accidental  seedling  dis- 
covered at  Cauiphell,  Ctil.,  by  George  0.  I'ayue,  about  1S98;  imrentage  un- 
known, but  of  Franquette  tyi)e.  SpecImaiH  grown  by  Mr.  Payne;  crop  of 
1910  (PI.  VII). 

Of  tbla  nut  nn  Oregon  grower,  Mr.  Ftrd  Groner.  says:  "  It  Is  a  fine  nut, 
bot  the  blight  afFects  it  seriously.    It  Is  not  adapted  to  Oregon  conditions 
because  it  blossoms  too  early." 
Fayou. 

Bijou  type;  very  lan;e;  oblong,  usnatly  somewhat  angular  and  narrowed 
at  the  base;  t>ase  roimded;  ojtex  obtuse,  ntucronate;  sutures  appressed  or 
slightly  rllilied.  narrowly  and  deeply  pitted  at  the  equator,  which  usually 
lies  above  a  median  line;  flange  narrow.  ImiM^rfectly  sealed;  shell  moder- 
ately thin,  yellowish  brown  to  darker,  very  rouwh  witli  irregular  convolu- 
tions and  nunierous  depressions.  longUndiiial  lines  frequently  evidenced  by 
n  series  of  navniw.  deep  pits;  diapbriigni  Hrnily  sUoulilered  liut  thin  and 
weak;  kernel  quite  full,  convolutions  regular  and  large:  pellicle  rather 
dark,  glossy,  slightly  astringent,  veinlng  quite  pronounced  and  darii:  flesb 
oily,  rich ;  flavor  sweet ;  quality  very  good.  Origin:  Orfsprlng  of  a  cross  be- 
tween Bljini  and  I'ayne  made  by  George  C.  Payne  lu  1003  or  1004 ;  si)ecl- 
mens  grown  by  G.  0.  Payne,  the  originator;  crop  of  1010  (Pi.  111). 
Pear  Shape. 

Synonym  of  Vllntorlii. 
Peerless  (Papersbell). 

BlJou  ty|)e.  Orlglnuted  with  Mrs.  Itebecea  E.  Semple.  Burlington.  N.  J., 
from  a  nut  planted  by  hor  in  '\9&X  Iteitorted  ns  promising  for  .Maryland 
In  Bulletin  125.  Maryland  Agricultural  Exiierlinent  Station.  Ckinsiderlng 
the  tyiJe  to  which  the  name  "Papersbell"  has  been  applied  In  tbe  imat 
the  tenn  Is  a  positive  ntlsnonier. 

Type;  medlimi ;  roundista  oblong;  base  ol>liquely  obtuse  to  rounded:  apex 
obtuse  to  acute  with  mucronate  tip;  sutures  moderately  to  quite  strongly 
ribbed,  Irrezularly  pitted  at  the  equator;  flange  nioderjite.  very  flrndy 
sealed:  Hhell  thin,  grayish  yellow,  rather  thick,  strong,  moderately  rough 
with  nnnierous  depressions  and  a  few  protut>eranceB.  longitudinal  lines 
Indistinct:  diaphragm  weakly  shouldered,  thin,  scarcely  persistent;  kernel 
fall,  plump,  convolutions  lat^e  nnd  variable:  pellicle  light  yellowish  brown. 
glossy,  Mcarcely  astringent,  veins  not  ciinsplcuous ;  flesh  crisp,  slightly  oily; 
flavor  very  sweet,  mild;  quality  good.  Origin:  Imported  from  France; 
sjieclmens  grown  by  Ely  I.  llutchiuaon:  crop  of  1910  (PI.  IV), 

IH 
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Though  Pendan  1b  a  generic  cooiuerclal  term  in  genernl  use,  It  Is  UHed 
In  this  ciiee  by  Mr,  EIutcblnBou  and  some  others  to  deaienate  n  pnrtlciilar 
tyite  of  nut  of  medium  size  tbnt  has  made  a  record  for  productlveneBs, 
while  at  the  eame  time  iMBwasluf!  considerable  merit  as  a  nut  of  high 
quality.  It  cnn  hurdly  he  classed  us  a  "soft-shell"  in  the  strict  meauiug 
of  the  term. 

PeraiBn  Dwarf  Prolific. 
Synotiyiii  of  Fertile. 

Persian  <ronnd). 

Wuts  ()f  till"  (•rr)]>  ijf  llHl  were  liutHirted  by  tliu  OIHce  of  Vorelnu  Seed  aud 
riuiit  lutruluctlou.  Bureau  of  Plant  Industry. 

Places  tia. 
guulu  BurbHrti  ty)ie;  it)r^,  decidedly  anfn:lar:  ol>u\'ate  to  oblonj;:  liHse 
rounded;  ngiex  ol>tUHe  to  rounded,  muc-ronate;  sutures  decidedly  appreraed, 
smnli.  di-^i>  iiIIh,  few  1<i  none  iiC  the  etimitor;  flange  narrow,  tlrmly  sealed, 
though  a  considerable  uiunl)er  of  a|)C<riniena  are  im|>erfec'tly  closed  at  ajiex ; 
shell  tbin.  dark  brown,  mottled  with  gray,  rough  with  numerous  pits  of 
various  dzee  and  broken  ribs,  longitudinal  lines  negligible:  diaphragm 
TUriuble,  though  usually  more  or  less  [lersistent :  kernel  full  size  tbougb  not 
pluiut>,  convolutions  variable  and  Irregular ;  iielllcle  llgbt  yellowish  brown, 
more  or  less  glossy,  slightly  astringent,  veins  few  but  sometiuiee  quite 
pronounced  by  their  dark  color;  flesh  modenitely  oily;  flavor  sweet;  quality 
giiiKl.  Orii/iii:  <'luinn'  weilling  about  1si>0  in  Oniuge  County,  Cal.;  sitecl- 
mens  grown  by  J.  B.  NeBf;  crop  of  1!I10  (Pis,  VI  and  XI). 

Placentia  Perfection. 
Synonyni  of  Piucentia. 

Pomeroy. 
Small;  oblong;  base  rouuded;  Ri)ex  rounded,  occasionally  slightly  jiolnted, 
usually  nmcronate;  sutures  ajipressed  or  occasionally  very  slightly  rlbl)ed, 
scarcely  |)ltte(l  at  tbe  otiuator;  flaniie  broad,  flmily  sealed;  shell  sinotrth, 
thick,  giiiylsli  l>rmvn  to  llglit  yellowish,  longitudinal  lines  inconspicuous; 
diaphragm  strong,  flmily  shouldered.  iterslMtent;  kernel  full,  convolutions 
niixlcrate;  |)ellicle  light  ycllowisb,  aslringeiit,  velnlng  generally  incon- 
B|)!cuoiis;  flpsh  MHKleraleiy  oily;  flavor  very  sweet;  quality  good.  Origin: 
With'  tlie  Into  Nivruijui  I'onieroy,  I»ck|>ort,  N.  Y.,  from  nnta  obtaineil  by 
him  fnun  a  troe  In  Phihidelpbin,  and  planted  in  IKTU;  siiecimens  grown  by 
Mr.  Ponioniy,  crop  of  lOlO'iPI.  X). 

Poonuaii. 
Listnl  liy  I>'long,  lu  "t'jillfomlu  Walnut  Iwlustry,"  as  ii  variety  of  recent 
inlrmluctlut), 

Pr«cocli>UB. 

Synonyni  of  Fertile. 

Persian  l.ong  (y]>e;  large;  oblong  to  narrowly  oblong,  ta|>erlug  to  »|)rx; 
b.ise  rounded;  atiex  acute,  tM'casionally  obtuse,  uiucronate  iK>1ntFil;  sutures 
appressed,  nuNlontely  or  not  at  oil  iiltted  lit  the  equator;  flange  variable, 
usually  narrow,  not  quite  flmily  seiile<! :  shell  dark  brown,  very  lonspieu- 
ously  mnrkiil  with  narrow  and  Bllghlly  depressed  veins  pnidiiclng  the 
appearance  of  roughness  while  in  truth  II  Is  quite  siuootli  and  even,  longi- 
tudinal lincH  variable;  diaphragm  Uitti.illy  tirmly  shouldered,  thin  but 
strong  and  at  times  iiersistent:  kernel  not  ipilte  full,  rather  irregular,  eon- 
volnttoiiH  variable,  generally  inily  moderate:  |>ellicle  light  yellow  to  bron-n- 
ish,  glossy,  mildly  astringent;  fleeta  inoderatelj'  oily;  flavor  sweet,  rich; 
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qoBllty  good.  Origin:  Cluiiiee  Beedllng  witb  tlie  lute  OUx  Gillet.  California, 
about  1895;  spectmens  growD  by  Mr.  Prince,  crop  of  1010  (Pis.  VII  iind 
XI>. 

Sold  wllh  otbers  to  fill  an  order  Cor  trees  supplied  to  Thomas  Prinee, 
Dundee.  Greg.  Its  distinct  fonn.  size,  and  color  so  ensll;  distinguished  it 
from  the  other  nuts  In  tlie  orchard  that  It  was  ^Iven  the  almve  name  after 
fruiting  a  few  times.     L'nfortunatelj-,  !t  Is  not  blight  resistant  at  Its  home. 

Prince  of  YamlillL 
Synonym  of  Princer 

Prollflc 

Persliiu  Long  type;  la^ce;  oblong  to  olwvate;  base  rounded;  npex  usnully 
acute  with  jwint  obtuse  or  luucronaCe;  sutures  nioiierutely  or  even  Ktrongly 
ribited.  rarely  pitted  .it  the  etjuator:  flan^  usually  broad,  firmly  seolcd; 
shell  thin,  griiylsh  brown,  roughened  with  laiuierous  Irregiihir  and  fre- 
queutty  rather  deep  pits  and  depressions,  longitudinnl  Hues  usually  itreseut 
and  well  detlnetl;  diaphragm  almost  weakly  shouldered,  thin  end  yielding, 
rai'ely  iierglsteut;  tternel  full,  plump,  convolutions  modenite  and  quli^  regu- 
lar; i>ellic'le  rather  dark  ([irobiibiy  dne  to  elimate),  Klosay.  astringent:  flesh 
rather  rich,  very  oily;  flavor  sweet;  quality  good.  Origin:  Chance  seed- 
llng  with  K  (J.  Ware.  Gnrden  Orove,  Cnl.,  from  a  Santa  Barbara  nut  ob- 
tained from  the  Sexton  place;  tirst  pro|iagated  l)y  grafting  In  ISDU;  well 
worth  extended  trial;  B|)ecimeus  grown  by  Mr.  Ware,  crop  of  IPIO 
(PI.  VII). 

PRBparturieiiB  <)r  Prnpartariens. 
Synonym  of  Fertile, 

Blvera  Hardshell  und  Rivera  Sottshell. 
Listed  and  lltuetrated  by  Leiong  iu  his  treatise  entitled  "  California  Walnut 
Industry." 

Royal. 
A  name  flrat  used  by  Luther  Burbaiik  in  18!t7-»S  for  a  tree  from  u  unt 
produced  by  a  crosa-fertlllzatlon  of  Juglaim  cali/omU-a  and  J.  nigra.    The 
name  is  applied  to  any  tree  Ihat  la  the  ofTMijrlng  of  cross-fertillzatliin  i>c- 
tween  tliese  two  Sj)ecles  (Pi.  II). 

Rush. 
Parlslenne  tyi>e;  medium;  roundl)di  oblong  to  oblong,  occastonntly  some- 
what oblique:  base  obtuse  truncate:  ajies  very  allghtly  rounded  or  even 
depressed:  ,  scaively  nnicronate ;  sutures  ni>|iressed  or  slightly  rllrtied, 
usually  slightly  pitted  at  the  equator;  flange  bn»id,  very  Hrniiy  sealed: 
shell  grayish  browu.  roughened  by  numerous  small,  shallow  deiiresslons, 
longitudinal  lines  Incimspleuous ;  diaphragm  firmly  shouldered,  strong  and 
persiat^it ;  kernel  full,  convolutions  moderate;  jtellicic  light  fcolden  tinge, 
stlghtiy  iiatrlngent.  glossy;  velnlng  nimlenite  and  dark;  flesh  medium 
texture,  moderately  oily;  flavor  sweet,  rich;  (tuality  good.  Origin:  Chance 
seedling  In  18S<>.  with  J.  (i.  Rush,  West  Willow.  Pa.;  sjieclmens  grown  by 
Mr.  Rush,  crop  of  1010  (PI.  VII). 

Santa  Barbara. 
Tyi>e;  at>ore  medium  to  large;  form  variable,  oblong  or  broadly  oblong, 
the  lower  half  frequently  taiierlng  and  occasionally  oblique;  base  rounded: 
apex  obtuse  to  acute  with  mucronate  tip  or  firm  |)olnt;  sutnres  medium 
to  strongly  rlbl)e<l  or  sometimes  ap|iressed.  not  infreqneiilly  pitted  at  the 
equator:  flange  variable.  Qrnily  siiileil:  shell  moderately  thin,  grayish,  or 
yellowish :  from  quite  rough  In  miHleniteiy  smooth,  longltiidlniil  lines  n»;il- 
glhle;  diaphragm  ralher  weakly  Hhouldere^l,  Ihin  and  scarcely  iiersls!ent; 
kernel  full,  radier  plump,  convolutions  moderate,  irregular,  and  brokm; 
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pellicle  yellowish  hnra-n.  Bllghtly  aPtrliiKeiit.  RlosBy,  veins  rather  numerous, 
especially  (he  Biiinller  ones  noticeable;  flesh  ratter  dry;  flavor  niotlerntely 
sweet;  quality  icood  to  verj'  good.  Origin:  Chance  seedling  from  niils 
thought  to  have  heen  ImiNirted  from  Chile  iilanted  tn  Santa  Barbara  County. 
Cal.,  by  Joseiib  Sexton  In  1K80;  siM-clmens  grown  on  La  Patera  Ranch,  crop 
of  1810  (PI.  IV), 

The  type  of  Ihl9  variety  Is  extremely  variable  In  minor  detalln.  a  ref>ult 
of  the  practice  of  propaftatlng  from  nuts  selected  to  meet  the  Ideas  of  the 
reB[)ectlvp  Krowern.  While  these  lilens  coincide  in  a  RCneral  way,  there  are 
marked  differences  as  to  form,  and  nt  best  tcrowers  do  not  confine  themselves 
closely  to  definite  laenls.  It  Is  eflslly  understood  that  the  production  of 
nnlfonn  mits  Is  ijIfDcutt  to  nttain  from  seedlings,  and  so  long  as  this 
metliod  is  pursued  we  can  hardly  expect  to  have  other  than  a  very  valuable 
tnie- 

Santa  Barbara  (More  form). 
The  favorite  form  of  the  Santa  Barbara  as  selected  by  John  P.  More;  some- 
what more  angular  lluin  the  nut  described;   a  more  prononnced  apical 
lioint;  rougher;  sutures  more  strongly  ribbed.     Specimens  grown  by  Mr. 
More,  crop  of  1910  (PI.  IV). 

Santa  Barbara  (Williams  form). 
An  Improved  form  of  Santa  Barbara  selected  by  George  M.  Williams.  The 
sntures  are  more  appreseed  and  the  nut  smoother,  tbougb  In  other  re- 
spects conforming  closely  to  the  general  type  of  this  variety  as  now 
propagated  in  southern  California.  Specimens  grown  By  Mr.  Williams, 
crop  of  1910  (PI.  IV). 

Santa  Barbara  Softshell. 
Synonym  of  Santa  Bartiara. 

San  Joee  Kayetts. 
Synonym  of  Wlitz. 

Santa  Boaa. 
Santa  Barbara  type;  aliove  medium  to  large;  oblong  with  broadly  oblong 
or  tapering  lower  half;  luise  ronudcd  and  commonly  oblique;  apex  acute 
or  obtuse  with  strong  point ;  sntnrcs  strongly  ribbed,  rarely  pitted  at  the 
equator;  flange  variable,  only  moderately  sealed;  shell  thin,  grayish  to 
yellowish,  rougliencd  |>artlrulnrly  aloag  the  sutures  by  Irregular  depres- 
sions, pita,  and  protuberances,  longitudinal  lines  Infrequent,  occasionally 
well  defined;  diaphragm  iirmly  shouldered,  generally  thin  and  wealc. 
rarely  iierslatwit :  kernel  full,  moderately  [>kimp.  convolutions  pronounced 
and  variable;  jiellicle  ri<'h  yellowish  brown,  glnssy,  astringent,  veins  rather 
siHirse,  but  generally  well  deflned;  flesb  oily,  rich;  flavor  sweet;  quality 
good.  Oripiii:  Cbano'  seedling  at  San  Francisco  years  ago,  but  later 
moved  to  Siintu  Ilosn,  where  It  now  stands;  first  Introduced  b,v  l.uther 
Burhank  In  1SS2-S.3;  si)eclniena  grown  by  George  C.  Payne,  crop  of  IfllO 
(PI.  IV). 

Serotina. 

Franquette  ty|>e.  niodlfled ;  small ;  ovate,  occasionally  somewhat  oblong : 
base  obtuse  to  truncate;  ajiex  acute  to  acuminate,  with  strong  point;  sutures 
appressed  at  the  baw.  moderately  to  strongly  rlhbe<l  above,  pits  nt  the 
equator,  narrow  and  deep;  flange  moderate,  very  flrmly  sealed;  shell  yel- 
lowish, smooth,  rather  thin,  longitudinal  lines  usually  well  deflned;  dln- 
phragni  thick,  stnuigly  shouldered,  iiihI  often  more  or  less  iierslstent.  Origin: 
Iihiro])e:  8i>eclmeQs  grown  by  Felix  Ulllet;  second  generation,  crop  of  1S9I 
(PI.  VIII). 
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In  Q  brief  description  of  this  variety  In  1887-88.  Mr.  Glliet  Bnld :  "  TUa 
variety  U  of  especial  value  for  planting  in  those  distriete  wbere  late  spring 
frosts  prevail,  as  it  is  very  late  In  vegetating.  Tl|,e  tree  is  very  proilflc  and 
the  nut  Is  of  medium  size,  well  shaped,  with  a  very  sweet  and  highly 
flnvoreil  Itemel." 

Sexton. 
Originated  with  Joseph  Seicton,  in  California,  but  not  a  well-deflaed  variety 
with  Individual  merit,  and  not  propagated. 

Bexton's  Fapershell  and  Sexton's  SoftshelL 
Synonyms  of  Santa  Barbarn. 

Sinclair. 
Pnrlslenne  tyi>e ;  above  medium  to  large ;  broadly  abloug ;  base  obtuse 
tmncnte;  a|)e:(  obtuse  to  slightly  retuse,  with  niucrouate  tip;  sutures  a\i- 
pressed  tit  bnee.  silgbtly  ribbed;  irregularly  if  at  all  pitted  at  the  equator, 
wblcti  Is  above  a  median  Hue;  flange  narrow,  tlrnily  sealed;  sheli  metlium 
thlcli,  pleasing  yellow,  moderately  smooth,  though  the  nbundaut  velniiiK 
gives  It  the  opiiearonee  of  rotighnesH,  longitudinal  lines  uHuaily  present  and 
well  defined;  diapbragm  strongly  shouldered,  ratlier  thick,  and  somewhat 
persistent;  kernel  full,  plump,  convolutions  moderate  and  variable;  pellfcle 
dark,  semlglossy,  very  iistrlngeut ;  veins  ample  and  dark ;  flesh  crlati.  ralher 
oily,  and  starchy;  flavor  Insipid;  quality  fair.  Origin:  A  seedling  ou  the 
property  of  I^  J.  Onion,  Harford  Connty.  Md. ;  specimens  tetrnt  Mr.  Onion, 
crop  of  1011  <P1.  IX), 

Smith's  Pavorlte. 
Synonym  of  Favorite. 

Stockton  inn. 

Franquette  type,  slightly  modlBed;  large;  oblong  to  oblong  ovate,  or  even 
occasionally  elliptic;  IwBe  obtuse  or  Irregularly  rounded;  apes  obtuse  to 
acute  with  short,  strong  point;  sutnres  rather  strongly  ribbed.  Indifferently 
pitted  toward  the  base;  flange  broad  and  quite  flrnily  sealed;  shell  niod< 
erately  thin,  bright  yellow,  somewhat  roughened  by  various  Irregular  de- 
pressions, longitudinal  lines  almost  absent ;  diaphragm  strongly  slioiildered, 
rather  heavy  itnd  i>ers1atciit ;  kernel  only  moderately  full,  not  plumPt  con- 
yolutlons  variable,  but  usually  pronouncetl ;  ])ellicle  dull,  llRht  brown,  astrin- 
gent; veins  inconspicuous;  flesh  starchy,  oily;  flavor  Indifferent;  quality 
fair.  Origin:  E.  M.  Price  says:  "  It  Is  a  seeilllng  of  Serotlna  ;  bears  every 
year,  and  is  proHfle;  blossoms  early  nud  has  not  yet  been  affected  by 
blight."    Specimens  supplied  by  K  M.  Price,  crop  of  1010. 

Teaffue. 

Santa  Barbara  type;  medium,  though  rather  variable  In  size  and  also 
form;  roundish  oblong  to  hroiidly  oblong  with  decidedly  tni)erlug  base  In 
many  Hjieclniens;  base  olillqnelj-  obtuse  to  rounded  or  even  acute;  apes 
obtuse  or  acute,  mucroiiate  tip  to  firm  point :  sutures  moderate  to  strongly 
ribbed,  rarely  pitted  at  the  equator;  flange  usnally  broiid,  flrmly  sealed, 
though  frequent  specimens  are  lni|)erfec(ly  closed;  shell  thin,  yellowish, 
varying  from  quite  smooth  to  roughened  by  numerous  Irregular  shallow 
depressions  and  protuberances,  longitudinal  linen  rarely  noticeable;  dia- 
phragm weakly  shouldered,  thin,  and  scnrcely  iierslstent;  kernel  very  full 
and  plump,  convolutions  variable,  modenite:  |)elt1cle  light  yellow  tinged 
with  brown,  dull,  semigloasy.  slightly  astringent,  veins  numerous  and  brown 
to  dark  brown;  flesh  oily;  flavor  moderately  sweet:  quality  fair.  Origin: 
Chanc-e  seedling  of  the  Santa  Barbara ;  planted  In  Ventura.  Cal..  In  ISSfl. 
and  reputed  to  be  blight  immune;  specimens  grown  by  Dana  L.  Teagne, 

™» »"''"'■  r  „„,Coo8le 


VARIETIES  AND  TYPES  OP   WALNUTS.  55 

ThlDBheUed. 
A  variety  cntalogned  by  the  Georgia  Horticultural  Society,  report  for  1900; 
possibly   Hlgbtstown.   which  has  sometimes  paBsed   mider   the  onme  of 
Thlushelled. 
TiUark. 
8yQoaj-m  ot  Meeaoge. 

Parlsleane  type;  above  medlnm;  oblong,  with  an  appearance  of  angnlnrlty; 
base  obtuse;  apex  obtuse,  mncronute;  sutures  sligbtly  ribbed  to  nppressed, 
usually  strongly  pitted  at  the  equator;  flange  nioderntely  broad,  flrmty 
sealed;  shell  brownish,  mottled  n-ltb  gray,  slightly  roughened,  with  scat- 
tered shallow  depressions  and  iilta  along  the  sutures,  longitudinal  lines  de- 
pressed, generally  Indistinct  or  broken,  though  occasionally  well  dcHiied; 
diaphragm  strong  and  flmily  shouldered;  kernel  moderately  full,  convolu- 
tions medium  to  large;  pellicle  very  tight,  semlglossy,  nstringent,  velning 
Indistinct;  flesh  moderately  oily;  flavor  moderately  sweet,  nilld;  quality 
good.  Origin:  France;  s]>eclmens  grown  by  Ely  I.  Hutchinson,  crop  of 
1910  (PI.  VII). 

Vllmorln. 
A  hybrid  between  Juglana  regie  and  J.  migra,  originating  In  France  and  Intro- 
duced Into  the  Tj'nited  States  by  Felix  Cillei.  "Tbe  nut  bas  the  sbape  of 
tbe  Persian  walnut,  or  rather  tbat  of  Serottna,  and  the  shell  tbe  appearance 
and  hardiness  of  the  black  walnut.  A  veo'  cnrloua  nut,  but  not  desirable 
for  market."  * 

Volga.' 
Medium;  long,  ovate;  shell  quite  tbin;  quality  good;  grown  by  tbe  writer 
from  nuts  picked  up  at  Saratov,  on  tbe  Volga,  In  Russia.    It  proved  bardy 
enough  to  endure  winters  In  central    Iowa,  and   Is  now  propagated  In 
Ulssonrl. 

Franqnette  type,  modlfled;  small  to  medium,  broadly  oblong  ovate;  base 
obliquely  truncate;  ai)ex  obtuse  to  acute,  with  Arm  point;  HUtiircs  strongly 
ribbed,  broadly  pitted  nt  the  equator;  flange  narrow,  firmly  sealed;  shell 
yellowish,  thin,  roughened  by  numerous  Irregular  depressions  nnil  |)ro- 
tuberances;  diaphragm  Srmly  shouldered,  thin,  though  frequently  iier- 
slslent.  Origin:  Near  Vourey.  In  sontbeiistem  France;  s[>eclniena  grown  by 
John  Rock,  California  Nursery  Co.,  crop  of  ISOl  (PI.  VIII). 

Of  this  vaHely  the  late  Felix  (illlet  said.  "  It  is  nnich  the  Mime  form  as 
Pnrlsienne  nnd  possesses  Its  siiiicrlor  quality."  Of  Its  qmiUly  the  wrlier 
can  not  Sfteiik,  idiice  tbe  material  from  which  the  above  ilesprlptlon  was 
made  was  !>  years  old.  rancid,  and  wonn-enten;  but  llie  form,  while  very 
unlike  a  Pnrlaienne.  much  resembles  Fninquette.  more  luirtlcnlarly  Ks 
upper  two'tblrds.  with  a  de<'1dedly  truncate  base  (a  Mayetle  character). 
and  tbe  same  strongly  ribbed  sutures,  with  an  extended,  firmly  pointed 
apex.  It  Is  evident  thnt  the  Ro<'k  and  flillet  types  of  Vourey  are  not  tlie 
same,  but  quite  different  nuts.  Upon  the  general  character  of  the  Vourey. 
Berthet  remarks.  "This  variety  holds  a  middle  place  between  Mayette  and 
Franquette;  It  is  smaller  than  the  first  and  as  rustic  as  the  second." 
He  adds  that  It  Is  a  dessert  nut  and  Is  later  than  Mayette  by  l.")  days. 
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From  the  tibove  BtatementB  It  Appears  that  the  Rock  type  1b  approximatel; 
true  to  the  French  standard  nnd  quite  poiialhly  would  serve  hs  a  parent 
for  Americtm  stock. 

Ward, 

Cnhor  type:  medium  to  sllRhtly  above;  obloag;  base  rounded;  apex  obtuse 
to  acute,  mucronnte  tl]i;  sutures  appressed  or  very  slightly  rlUMd,  rarely 
pitted  nt  the  equnlor;  flange  uiirrow  to  variable,  firmly  sealed;  shell  rather 
thin  though  strong,  grayish  brown,  moderately  smooth  to  routchened  by 
wavy  and  slightly  raised  convolutions  and  narrow  depressed]  veins,  lon- 
gitudinal Hues  rarely  present;  diaphragm  weakly  shouldered,  thin,  though 
eoniewhat  persistent;  kernel  Tull,  plump,  convolutions  regular,  even,  and 
prououncetl;  i«llicle  light  yellow  to  brownish,  dull,  very  slightly  iistrlngent; 
flesh  crlHi>.  slightly  oily,  rich ;  flavor  sweet ;  qunlity  fair  to  good.  OrtgiH: 
Accidental  seedling  with  W.  H.  Ward.  Morgan  Hill.  Cal.,  about  1897 ;  tree 
hardy,  prolific,  thus  far  free  from  bltebt;  sifeclmene  grown  by  Mr.  Ward, 
croiiof  IftlO  (Pi.  V). 

Weaver. 

Fertile  tyjje.  modified;  small;  oblong;  bsse  rounded  to  obliquely  obtuse;  apex 
obtuse  to  etighlly  acute,  mucrouate  tlpi>ed;  sutures  slightly  ribbed  to  some- 
what appressed,  more  or  less  pitted  at  the  equator;  flange  rattm  broad, 
very  firmly  sealed;  shell  brownish  gray,  thick,  slightly  roughened  by 
ntuneroue  small.  Irregular  depressions  and  an  occasional  pit,  longitudinal 
lines  usually  present  though  more  or  leas  Irregularly  broken;  diaphragm 
flrmly  shouldered,  tblck  and  persistent;  kernel  full,  plump,  convolations 
very  moderate,  broken,  and  variable;  pellicle  brownish  yellow,  dull,  slightly 
astringent;  veins  Inconspicuous  or  rarely  well  defined;  flesh  oily,  stardiy, 
rather  coarse;  flavor  insipid,  scarcely  sweet;  quality  poor  to  fair.  Origin: 
Chance  seedling  on  the  Weaver  estate  near  Martinshnrg,  W.  Va.;  rented 
to  be  approximately  T5  years  of  age  and  a  regular  and  heavy  bearer: 
specimens  from  the  original  tree,  crop  of  1910. 

Weeping.' 
Probably  a  synonym  of  Jiiglrtnii  rcgta  pendula.  Felix  Qlllet  says :  "  Still 
another  new  and  valuable  variety;  It  derives  Its  name  from  Its  branches 
drooping  under  the  weight  of  nuts,  we  presume,  like  a  weeping  willow." 
Further  than  this  we  have  found  uo  record  of  the  variety  In  the  United 
States. 

Wlllaon. 
A  large  nut  of  the  Biiou  type  originating  in  Santa  Clara  County,  Cal.,  about 
1910;  said  by  the  Introducer  to  be  very  precocious,  productive,  and  blight 
prool 

Willson's  Acme. 
Synonym  of  Acme. 

Willson's  Wonder. 
Synonym  of  Wtllson. 

Wllta 

Mayette  lyi>e;  large,  broadly  oblong,  sometimeB  narrowed  at  base;  base 
slightly  rounded  to  obtuse:  apex  obtuse,  acute  pointed;  sutures  slightly 
ribbed  ti>  appressed.  usually  pitted  at  the  equator;  flange  narrow,  oc- 
enslonnlly  iroperfeclly  sealed;  shell  very  thin,  light  yellowish,  moderately 
saKKith  with  depressions  about  the  suturea,  longitudinal  lines  d^reaaed 
and  well  defined;  diaphragm  weak  shouldered  and  thin;  kernel  full,  ron- 


1  CstBlosue,  Barren  Hill  Nurgerles,  1887-88. 
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Tolnttons  pronounced;  pellicle  light,  semlglusfiy,  very  Bllgbtly  astrlogent: 
veiuing  InconeplcitouB ;  flesh  mo<1erate1f  oily;  flavor  Bwe«t;  quality  very 
good.  Origin:  CLnnce  BeedllnR  dlBMveted  on  tbe  Stt'veiitt  Koad  near  8aii 
Jose,  Cnl.,  itbout  lS!t2;  si^tlinens  grown  by  R.  Wlltz,  crou  of  1910  (PI.  XI). 
ThiB  Is  imother  of  the  varieties  recommended  for  trfal  by  the  University 
of  California  aa  |)ronilslDg  la  Ibe  work  ngulnst  blight.*  The  fact  that  one 
tree  la  tbe  bome  orchard  of  Mr.  Wiltz  baa  grown  for  nine  yenrs  between 
two  trees  of  otber  varieties  aiid  wblle  tbey  are  more  or  leee  affected  wltb 
blight  eflcb  year  it  renialua  free  te  excellent  evideuce  tbat  this  variety 
promises  to  be  blight  reulstant.  Itefure  positive  statement  can  be  made 
tbere  must  be  extended  trial  over  a  wlila  area  under  variable  condlttonR. 
Should  It  stand  the  test  It  will  t>e  widely  planted,  for  It  iN^iResses  several 
qualities  esteemed  by  the  dealer  and  consumer,  being  of  excellent  size, 
form,  and  color  and  of  good  Quallly  and  flavor.  Tbe  nutti  are  quite  uni- 
form, wltb  a  small  t>erL'<^nlat:e  iif  culls,  and  the  tree  Is  fairly  productive, 
though  not  a  robust  grower.  Mr.  Wlltz  states  that  the  trees  may  be  set  In 
permanent  orchard  at  30  feet  aiiart  and  have  ample  room.  This  is  based 
on  tbe  growth  of  the  tree  ujion  Its  own  roots.  It  is  quite  probable  tbat 
the  variety  wonld  make  a  larger  growth  upon  tbe  native  black  or  hybrid 
stocks. 
Wiltz  MayeUe. 
Synonym  of  WUtz. 

VEIOHT  JiSD  JIEASCREMENT. 

Table  II  gives  the  weight  and  measurement  of  several  hundred 
average  specimens  of  Persian  walnuts  from  the  crop  of  1910.  The 
weights  were  made  in  February,  1911.  The  nuts  had  been  stored  so 
as  to  insure  dry  specimens  under  uniform  treatment.  The  figures 
are  merely  approximate,  as  the  weight  of  nuts  varies  from  year  to 
year.  The  variation  in  both  the  development  of  the  kernel  and  in 
the  thickness  and  weight  of  the  shell  depends  upon  climate,  soil,  food, 
and  water.  These  figures  may  serve  as  a  basis  for  more  compre- 
hensive work  in  future  investigations.  Allowance  must  be  made 
for  the  personal  e(]uation  in  tlie  fact  tliat  different  people  selected 
the  average  specimens  of  several  varieties. 

The  weight  gives  the  niiml)er  of  nuts  to  tlie  pound;  the  measure- 
ments are  of  diameters  in  inches  (1)  at  right  angles  to  the  sutures, 
(2)  in  the  plane  of  the  sutures,  (3)  from  base  to  apex.  The  French 
Mayette,  as  sold  on  the  New  York  market  for  1910,  is  used  as  a  leader, 
merely  for  comparative  purposes. 

1  Bulletin  203,  CalKonilB  Asilcaltural  Eiperlmeot  Station. 
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PBOPAQATION. 

The  problem  of  the  best  way  to  propagate  the  walnut  is  of  long 
standing,  though  for  obvious  reasons  the  present  interest  is  greater 
than  at  any  time  in  the  past.  Nearly  a  hundred  years  ago  (1818) 
Thomas  Andfew  Knight,  writing  of  the  propagation  of  the  walnut, 
said; 

The  advDQtaKes  of  propngntlnK  varieties  of  the  walnnt  tree  by  bnddlng  will, 
I  tliink,  be  foiltid  coneiderabte.  provided  the  buds  be  taken  from  youDit  or  even 
nilddle-nged  bealthy  trees;  for.  exclusive  of  tbe  advantage  of  obtaining  fruit 
from  very  youiiK  trecx,  tbe  planter  will  be  ennbled  to  select  not  only  Bucb  varle~ 
ties  as  afford  the  b<*st  fruit  but  also  suob  as  eudure  beat,  ua  tlmbOT  trees,  tbe 
vlciBsltades  of  our  clliiinte.  In  this  resi>e(1  some  degree  of  dlflfereoce  la  almost 
alwnjs  observable  la  Ihe  constitution  of  each  IndUidiul  seedling  tree,  and  tbla 
Is  Invariably  transferrt'd  wilb  the  graft  or  bud.    •     •    • 

The  buds  of  trees  of  almost  every  species  succeed  with  most  caiiilnty  when 
Inserted  In  the  shoots  of  tlie  same  year's  growth.  But  the  walnut  tree  appears 
Id  afford  an  exccjitlon,  pos-ilbly  lu  some  meiisure  because  Its  buds  contAln  within 
IhemHelTes  In  tbe  siirlng  all  the  leaves  which  the  tree  bears  In  the  following 
summer,  whence  its  annual  shoots  wholly  cease  to  elongate  aoon  after  Its  buds 
unfold.  All  its  buds  of  each  season  are  also.  ooiiHeqiieiitly,  very  nearly  of  the 
same  age,  and  long  before  any  have  acquired  the  proi>er  degree  of  maturity  for 
being  removed  the  annual  branches  have  ceased  to  grow  longer  or  to  produce 
new  foliage.    •    •    •  ^       Cit>t)Qlc 
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Tbere  nre  at  tbe  base  of  tbe  annnal  sboots  of  the  walnut  and  otber  treex, 
where  those  Join  tbe  year-old  wood,  many  minute  budB  wblch  are  almost  con- 
cealed in  the  btirk,  and  which  rarely  or  never  vegetate  but  In  the  event  of  the 
destruction  of  the  large  prominent  buds  wblch  occupy  the  middle  nud  opposite 
end  of  tbe  iinnuat  wood.  By  Inserting  In  each  stocb  one  of  these  mlante  buds 
nud  one  of  tbe  large  and  prominent  kind  I  bad  the  pleasure  to  Had  tbat  tbe 
minute  buds  took  freely,  whilst  tbe  Inrge  all  failed  without  a  single  exception. 
This  experiment  was  repeated  In  tbe  summer  of  1S15  upon  two  yearling  stocks 
(with  equal  Biiccess}.     •    •    • 

Tbe  most  eligible  situation  for  the  Insertion  of  buds  of  this  species  of  tree 
end  probably  of  others  of  similar  habits  Is  near  the  summit  of  the  wood  of  the 
preceding  year  and,  of  course,  very  near  the  base  of  the  annual  shoot;  and  It 
buds  of  the  small  kind  above  mentioned  be  skillfully  Inserted  In  such  parts  of 
branches  of  rapid  growth  they  will  be  found  to  succeed  with  nearly  as  much 
certainty  as  those  of  otber  fruit  trees,  provided  such  buds  be  In  a  more  mature 
state  than  those  of  the  stocbs  Into  wblch  they  are  Inserted.' 

Later  (1832)  Mr.  Knight  said: 

The  walnut  tree  npitears  hitherto  to  have  efTectually  baffled,  under  all  ordi- 
nary clrcnm stances,  the  art  of  tbe  grafter.  •  •  •  [it|  may  be'proiiagated 
with  more  success  by  budding.  I  have  succeeded  tolerably  well  In  some  sea- 
sons and  In  one  season  perfectly  well,  but  In  several  others  not  a  single  Inserted 
bud  has  been  found  alive  In  the  following  year,  thongh  all  had  been  Inserted 
with  the  greatest  carev' 

Mr.  Knight  also  stated  that  he  found  the  following  mode  of  graft- 
ing perfectly  successful  in  1831  under  many  unfavorable  circum- 
stances: Allow  the  primary  buds  to  unfold  on  both  stocks  and  scions; 
tlien  remove  the  opened  buds,  and  after  the  small  secondary  or  ter- 
tiary buds,  which  have  been  previously  almost  invisible,  begin  to 
swell,  take  off  the  scion.s  and  immediately  insert  upon  the  stocks, 
which  should  be  of  wood  of  the  previous  year.  Saddle  or  cleft  graft- 
ing is  equally  successful,  though  with  both  modes  of  operating  it  is 
advantageous  to  pare  away  almost  all  of  the  wood  of  the  scion,  the 
large  pith  of  the  young  walnut  in  this  case  being  of  no  inconvenience 
to  the  operator.* 

The  French  author  lierthet,*  writing  upon  this  topic  some  years 
ago,  said: 

It  is  noticeable  tbat  the  walnut,  especially  when  not  graftml.  seasons  very 
often:  that  it  Is  to  say  that  tbe  harvests  are  not  equal  from  year  to  year;  an 
abundant  harvest  may  be  followed  by  n  verj-  |)0or  one. 

Speaking  of  the  importance  of  grafting  as  a  means  of  propagat- 
ing the  walnut,  J.  B.  Neff,"  a  grower  of  high-grade  stock  and  origina- 
tor of  the  Neff  nut,  says : 

Tbe  average  seedling  walnut  orchard  Is  not  a  snccess  for  several  reasons: 
Tbe  nuts  are  uneven  In  size  and  form,  the  trees  are  not  equally  productive 

'  Tran«ic1ionii  of  the  llortleultural  Soflelj  ot  I^Ddan,  wr.  1.  vul.  3,  1820,  pp.  ia:i-I.ia. 

•  Idem,  net.  2,  toI.  1,  IHS.-i,  pp.  2H-215. 

'  lil.'m,  pp.  21B-21U. 

'  .\nnalwi  des  I'Instltut  National  Agronomliiue,  nee.  2,  1897,  p.  34. 

'  rpFKimal  eommuDlMUon. 
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and  are  lai^el;  subject  to  bllgbt.  It  may  be  suid  thnt  one-fourth  of  tbe  trees 
produce  a  few  nuts,  another  one-fourth  produce  about  enough  to  pay  tbe  ex- 
pensefl  of  their  own  rare,  thus  leaving  one-hntf  to  pay  such  profit  as  may  be 
obtained  from  the  whole. 

From  this  statement,  which  appears  conservative,  of  the  views 
lield  by  one  of  the  best-informed  growers  of  the  Pacific  coast,  the 
profits  of  an  orchard  of  seedling  trees  are  not  over  one-half  what 
they  should  be  if  the  trees  were  grafted.  The  profits  on  an  orchard 
of  grafted  trees  should  be  considerably  lai^r  if  judicious  care  is 
taken  in  the  selection  of  both  varieties  and  stock.  If  it  be  true  that 
seedling  trees  are  more  liable  than  grafted  ones  to  attack  by  blight 
bacteria,  it  is  probable  that  the  revenue  would  be  more  than  double 
that  derived  from  the  average  seedling  orchard.  It  must  be  kept 
in  mind  that  there  is  much  difference  of  opinion  among  growers 
and  propagators  as  to  what  arc  the  best  stocks  and  varieties  for 
fipecific  localities.  Much  of  this  divergence  of  opinion  among  lead- 
ing growers  is  due  to  the  fact  that  experimentation  in  tbe  propaga- 
tion and  improvement  of  the  walnut  in  the  United  States  is  in  the 
earliest  stages. 

Notwithstanding  the  success  of  Mr.  Kiiight  in  budding  the  walnut, 
the  method  of  propagating  commercially  has  been  to  plant  the  nuts, 
except  to  a  limited  extent  as  in  the  Grenoble  district,  where  the  prac- 
tice of  grafting  some  of  the  best  strains  of  the  Mayette,  Franquette, 
and  Parisienne  has  been  followed  for  some  years. 

The  earliest  walnut  orchards  of  California  were  grown  from  nuts 
purchased  in  the  open  market.  After  these  orchards  began  to  bear 
it  was  noticed  that  some  trees  produced  more  and  better  nuts  than 
others.  Then  followed  a  period  in  which  the  growers  selected  nuts 
from  trees  that  were  heavy  bearers  or  that  yielded  a  product  of  a 
higher  quality,  better  form  or  color,  thinner  shell,  or  earlier  maturity. 
This  seed-selective  method  poduced  several  improved  varieties,  some 
of  which  should  be  propagated  with  a  greater  degree  of  certainly 
than  is  possible  by  seedage. 

It  has  been  found  that  the  walnut  is  like  the  apple,  the  pear,  the 
peach,  and  the  plum;  there  are  only  two  ways  of  propagating  a 
variety  with  certainty — ^l>y  budding  and  by  grafting.  Thus,  it  has 
come  about  after  centuries  of  cultivation  that  advanced  students 
and  succe.ssful  growers  agree  that  budded  or  grafted  trees  should  be 
used  in  starting  a  commercial  orchard.  Trees  true  to  name  are  now 
propagated  almost  exclusively  by  grafting,  but  experiments  during 
the  past  year  or  two  by  several  propagators,  notably  Kraus,  of  Ore- 
gon, indicate  that  budding  will  soon  take  rank  with  if  not  super- 
sede the  grafting  process. 
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The  two  important  elements  in  propagating  the  walnut  true  to 
type,  variety,  or  name  are  the  stock  and  the  scion.  The  consensus  of 
opinion  is  that  the  two  native  black  walnuts,  together  with  the  rock 
walnut  of  Texas,  are  the  stocks  par  excellence  on  which  to  graft  the 
Persian  walnut.  The  most  enlightened  propagators  and  growers 
recommend  Juglana  rupestris  for  Texas  and  the  Southwest;  J.  cali- 
fornira,  southern  form,  for  the  foothills  and  interior  valleys  of 
southern  California;  J.  raltfomion,  northern  form,  for  the  coa.st 
regionjind  interior  valleys  of  northern  California  and  southern  Ore- 
gon, including  the  Umpqua  Valley ;  J.  nigra  or  J.  callfomira,  northern 
form,  for  the  Willamette  Valley  in  Oregon  and  the  Columbia  Valley 
in  both  Oregon  and  Washington ;  and  J.  nigra  for  the  eastern  United 
States.  Further  investigation  of  the  merits  of  these  stocks  through 
extended  plantings  may  modify  these  conclusions,  particularly  as  to 
interior  California  and  the  Willamette  and  Columbia  Valleys. 

R.  Wiltz,  a  propagator  of  considerable  experience,  in  discussing 
the  merits  of  stock  for  California,  says: 

For  onr  conditions  In  general  1  am  eonvlneed  that  the  northern  California 
black  08,  a  stock  for  Ihe  Perxlan  can  not  be  excelled.  It  grows  40  to  50  |)er 
cent  (aster  than  the  eastern  block,  has  a  vefcetiitlve  season  four  to  six  weeks 
longer,  la  Inured  to  onr  conditions  through  ages  of  natnnil  selection.  Is  one  of 
the  deepest  rooted  trees  that  we  have,  Is  a  rapid  grower,  has  thus  fur  been 
free  from  dlwaxes.  Is  exceedingly  jirollflc  under  the  moH(  trying  conditions,  and 
readily  accepts  giatts  of  all  strains  of  the  Persian.' 

Harney  C.  Stiles  says  of  Jtt^lans  rupestris: 

It  Is  II  very  liandsonie  tree,  well  worth  growing  for  Its  beonty,  ehade,  and 
fruit,  but  Its  great  viilne  lies  In  Its  use  as  ii  stock  on  which  to  work  the  Eng- 
lish (properly  Persian)  varietlea,  •  •  •  On  that  root  English  wnluuts  lire 
succeeding  In  parts  nf  California  and  Arizona  where  they  fulled  utterly  on 
their  own  roots.    •     •     • 

The  English  walnni  Is  very  Intolerant  of  mineral  soil  salts  even  at  consider- 
able dCirth  iiihI  the  trees,  even  after  growing  well  for  several  years,  will  die 
back  when  the  roots  reach  such  soil  strata.  On  the  other  hand,  this  rnpeatria 
is  found  almost  only  In  a  natural  state  on  strongly  mineralized  soils  uud  In  hot 
arid  regions.' 

G.  A.  Schattenl>erg,''  writing  of  the  walnut  industry  in  southwestern 
Texas,  states  that  the  English  walnut  on  its  own  root  vegetates  too 
early  in  the  spring  for  his  region.  He  says  that  the  future  of  walnut 
growing  in  Texas  lies  in  the  use  of  Juglang  repestris  top-grafted,  and 

■  Penona!  communication. 

■  BlileB.  Ilarrry  C.  Walnata  In  Bootbwput  T«iai.  Bulletin  2.  TsiSB  Dfpt.  of  Agrl- 
ealtuiv.  190S,  p.  4-1. 

'  OrhntlpntHTi:,  O.  A.  Thr  Futuiv  of  the  Walnut  induitrr  in  SoutbWMt  TeiHs.  BuIIp 
(in  2.  Tfxai  I>rpt.  of  AKrlcnlture,  IMS,  p.  42. 
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that  a  few  trees  of  /.  rupestris  top-grafted  with  the  variety  Fran- 
quette  have  made  in  eight  years  a  growth  of  10  feet  and  have  borne 
in  succession  four  or  five  crops  of  fine  nuts  without  irrigation. 

Since  the  above  was  written  (1907)  Mr.  Schattenberg  finds  that 
his  Persian  walnut  grafts  on  Juglaiig,  ntpestris  suffered  severely  in 
recent  winters  and  particularly  from  autumn  frosts.  These  results 
cast  doubt  on  the  opinions  previously  expressed,  and  the  suggestion 
is  here  offered  to  use  caution  in  planting  the  walnut  in  localities  not 
fully  tested. 

F.  T.  Ramsey,  Austin,  Tex.,  says: 

Three  or  four  years  ago  It  occurred  to  ns  thnt  EnffliRh  walnuts  could  be 
iSHd'ea^fitlly  and  profltably  grown  by  budding  tition  our  n:itlve  w:iliiiit!<.  We 
have  been  over  30  years  trying  lo  grow  them  ut»n  their  oivn  roots,  bur  hjive 
failed  to  obtain  a  nut.  Four  yeara  iigo  we  obtained  direct  from  the  woods 
some  SDiatl  trees  of  our  notlve  dwnrf  walnut,  which  we  cnll  J»glan^  rupeitrU, 
end  after  they  had  stood  a  few  weeks  In  the  nursery  row  we  budded  them. 
The  first  year  we  obtained  a  growth  of  about  6  Inches,  but  since  then  tbej-  hnre 
grown  from  3  to  6  feet  each  year.  We  now  have  nearly  all  of  the  California 
varieties,  beeldes  the  Rush,  Hall,  and  Nebo  from  I'enuaylvnula.  One  of  these 
trees,  Franquette,  set  a  nut  last  year,  but  It  was  iiccldentally  destroyed  before 
muturlng.  We  And  by  "  ring  budding  "  that  the  walnut  nmy  be  |>roiiagnted  with 
ease.  Thus  far  sunitner  droughts  and  une]C|>ected  froBls  have  not  Injured  a 
single  tree.  Our  native  walnuts  vary  considerably.  Some  trees  produce  a  nut 
the  size  of  u  small  marble,  while  others  produce  tbem  half  the  size  of  an  east- 
em  bluck.  I  have  been  dlatlngulshinK  these  by  the  names  Juglatm  rupettrU 
minor  for  the  small  one  and  J,  ntpcgtrts  intermedia  for  the  larger  one.  We 
find  that  the  English  buds  will  grow  from  two  to  four  times  as  nipldly  uiion 
the  former  as  oi)on  the  latter  during  the  first  year,  SO  far  as  obwrved.  This 
minor  variety  often  bears  a  heavy  crop  while  only  3  or  4  feet  tiill;  the  best  of 
them  can  hardly  be  called  trees,  though  some  of  Ihem  reach  the  height  of  20  i>r 
30  feet.  I  believe  we  will  find  jrood,  proHtuble  walnut  orchards  growing  all  over 
the  pralrlee  from  here  to  Kansas.' 

Should  the  expectations  of  Mr,  Ramsey  be  realized  by  h:ilf,  great 
value  will  attach  to  JuglanJt  rupestris  stock,  but  it  must  be  kept  in 
mind  that  these  views  are  based  on  very  limited  experiments. 

GROWING    THE   STOCK. 

The  nuts  for  stocks  should  be  selected  from  rt^iist,  vigorous. 
healthy,  fruitful  trees  of  the  desired  species,  growing  under  condi- 
tions that  prohibit  cros.s-pollination.  After  being  harvested  they 
should  be  layered  or  planted  where  rodents  will  not  molest  them. 
The  method  of  layering  will  depend  upon  the  quantity  to  be  handled. 
If  the  quantity  is  small,  they  may  be  layered  in  the  manner  usually 
followed  by  nurserymen — in  flats  or  shallow  boxes  easily  handled 
by  one  person.  If  the  quantity  is  large,  lay  a  plank  floor  on  the 
leeward  side  of  a  building  with  sides  C  or  8  inches  high ;  cover  the 

■FerBoaal  correspondence.  IPIl.  ^  •■  i 
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planks  with  2  inches  of  clean,  moist  sand,  spread  a  layer  of  nuts, 
over  these  an  inch  more  of  sand,  and  continue  until  all  the  nuts  are 
layered.  On  the  topmost  layer  of  sand  place  a  light  covering  of 
straw,  shavings,  or  leaves  to  prevent  wash  or  drift,  and  ovw  all 
stretch  a  fine-mesh  wire  netting  to  keep  out  rodents., 

In  the  spring  as  soon  as  sprouts  issue  from  the  opening  nuts  they 
may  be  taken  from  the  layering  bin  and  planted  in  the  nursery  in 
the  same  manner  as  though. unsprouted.  As  the  young  shoots  are 
very  brittle,  extreme  care  must  be  exercised  in  planting;  otherwise 
considerable  or  even  irreparable  injury  results.  If  th^  ground  about 
the  nursery  site  is  free  from  the  depredations  of  rodents,  the  nuts 
should  be  plant£d  at  once,  in  regular  nursery  rows,  upon  harvesting 
or  receiving  them. 

The  nursery  site  should  be  high,  well  drained,  with  an  open  ex- 
posure and  a  soil  that  is  deep,  friable,  and  fertile  without  excess 
of  humus.  Unless  the  subsoil  is  thoroughly  porous,  the  ground 
should  be  prepared  by  deep  plowing  and  subsoiling.  The  rows 
should  be  4  feet  apart  and  should  lie  east  and  west,  so  that  in  the 
operation  of  budding  the  buds  may  be  readily  inserted  on  the  north 
side.  In  planting  the  nuts  they  are  placed  about  a  foot  apart,  in  the 
row  and  1  to  3  or  4  indies  deep,  according  to  the  species.  The 
small  nuts  of  Juglans  rtipeatria  may  be  planted  not  more  than  IJ 
inches  deep,  the  larger  nuts  of  J.  califondca  and  Paradox  may  be 
safely  placed  at  2  to  3  inches,  and  the  still  larger  nuts  of  /.  nigra 
and  Royal  at  3  to  4  inches.  In  planting  nuts  in  the  nursery  rows 
the  first  stages  of  growth  of  the  young  trees  may  be  facilitated  by 
placing  tbe  nuts  with  their  sutures  in  a  vertical  plane.  As  the  root 
and  shoot  both  issue  from  between  the  opening  valves,  it  is  readily 
understood  how  this  may  enable  the  seedling  to  effect  an  erect  posi- 
tion almost  from  the  moment  of  its  germination,  thereby  hastening 
its  appearance  above  ground  and  thus  promoting  its  first  stages  of 
growth. 

NUBSraiY  TIIXAQB. 

Give  the  young  trees  such  tillage  as  will  insure  a  fine,  powdery, 
surface  soil.  Care  should  be  exercised  at  all  times  to  avoid  rolling 
clods  against  the  young  trees  and  thus  diverting  them  from  an 
erect  growth,  or  by  bruising  the  bark  or  terminal  buds.  If  grown 
in  a  good  soil  thoroughly  tilled,  30  to  50  per  cent  of  the  seedlings 
will  be  large  enough  for  crown  grafting  the  following  spring.  A 
conservative  grower  would  discard  the  remainder. 


The  scion  wood  should  be  i^eleeted  with  extreme  care,  as  much  or 
more  than  is  accorded  the  selection  of  the  stock.    Only  the  best  of 
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trees  should  be  drawn  upon  for  scion  wood.  Trees  that  are  tainted 
with  blight,  that  are  imperfect  pollinators  or  that  ma*ure  their 
staminate  and  pistillate  blossoms  at  separate  dates,  that  are  indif- 
ferent bearers,  that  are  unthrifty  growers,  that  have  a  sprawling 
irregular  habit,  or  that  are  prone  to  fitful  activity  in  the  spring 
should  be  avoided.  From  suitable  trees  take  the  normal  1-year-old 
wood  from  the  middle  more  or  less  erect  portion.  Under  no  cir- 
cumstances use  suckers,  water  sprouts,  or  trailers.  Such  wood  rarely 
produces  fruit,  and  though  there  i.s  no  direct  evidence  against  it, 
the  presumption  may  be  advanced  that  it  is  not  the  best  for  the 
purpose.  Scion  wood  should  be  one-fourth  to  three-eighths  of  an 
inch  in  diameter,  straight,  clean,  thrifty,  plump  about  the  buds, 
tubular  not  angular,  with  short  internodes  and  small  pith,  prefer- 
ably not  over  a  foot  long,  whicli  is  long  enough,  without  using  the 
terminal  bud,  for  two  or  three  scions.  This  statement  is  not  in- 
tended to  imply  that  wood  of  greater  or  less  length  than  I  foot 
is  not  suitable  for  grafting  but  rather  that  the  kind  described  is 
ideal.  Often  the  later  growth  of  a  season  is  not  properly  ripened; 
hence  the  frequent  unfitness  of  terminal  buds,  especially  on  growth 
over  a  foot  in  length.  Scions  should  be  cut  during  the  period  of 
dormancy,  probably  two  or  three  weeks  before  vegetation  begins, 
say  February  or  March,  according  to  location  and  season.  Imme- 
diately after  cutting,  the  cut  ends  should  be  dipped  into  melted 
paraffine  or  other  tenacious  and  impervious  substance,  so  that  evapo- 
ration from  the  cut  part  may  not  reduce  the  vitality  of  the  scion. 
After  the  cut  ends  are  waxed  or  smeared  tie  the  scions  in  small 
bundles,  wrap  with  moist  moss  or  vegetable  fiber,  and  put  in  a  cool 
place  until  needed.  Occasional  inspection  should  be  made  to  insure 
against  attacks  of  fungi,  such  as  molds,  in  case  the  temperature  of 
the  receiving  space  becomes  too  high.  Another  method  of  preserv- 
ing scions  practiced  in  California  is  as  follows:  In  a  box  cm  a  layer 
of  clean  moist  sand  2  inches  deep  place  a  layer  of  scions,  chink 
between  these  additional  sand,  then  another  layer  of  scions  and  more 
sand,  and  so  on  imtil  the  layers  of  scions  are  2  to  3  inches  deep,  and 
cover  all  with  2  inches  of  sand  and  set  the  box  away  in  a  cool 
place.  Occasionally  examine  the  soil  to  see  that  it  does  not  dry 
out  and  shrivel  the  buds,  and  on  the  other  hand  avoid  moisture 
sufficient  to  start  the  buds  prematurely. 


Perhaps  the  most  important  part  of  grafting  is  to  have  first-class 
tools.  The  knife  for  preparing  stocks  and  scions,  especially  in  trim- 
ming the  eambium.s,  should  be  of  the  best  material,  so  that  a  sharp 
edge  may  be  constantly  maintained.    Other  tools,  such  as  a  splitting 
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knife  (which  may  be  a  heavy  long-bladed  butcher  knife),  a  shoe- 
maker's knife  for  nursery  grafting,  a  budding  knife  of  the  usual 
form,  a  double-edged  saw,  and  an  oilstone  with  one  face  of  emery, 
should  likewise  be  of  the  best  material.  Additional  tools  are  a 
mallet,  two  or  three  small  wedges  of  iron  or  hard  wood,  a  wax  pot 
with  a  warming  device,  a  wax  brush,  cotton  cloth,  twine,  bicycle  tape, 
and  cloth  parcel  tags.  The  wedges  should  be  6  or  7  inches  long  and 
of  different  widths  to  use  with  branches  of  varying  size.  The  shape 
of  the  taper  should  be  such  that  the  edges  are  thinner  than  the  mid- 
dle. A  wedge  of  such  form  will  keep  its  position  in  the  cleft  and 
may  be  removed  readily  at  the  close  of  the  operation  by  a  slight  side- 
wise  movement  without  disturbing  the  scions.  A  galvanized-iron 
pail  or  coal-oil  can  with  the  top  cut  away  and  four  wires  stretched 
across,  two  each  way  at  right  angles  8  inches  from  the  bottom,  will 
serve  as  a  support  for  the  wax  pan.  The  space  below  the  wires  holds 
a  gasoline  blowtorch,  or  a  fire  may  be  built  in  the  bottom  on  a  layer 
of  earth  or  puddled  clay  to  keep  the  wax  melted. 


The  details  of  methods  of  grafting  by  leading  propagators  differ, 
but  not  enough  to  be  considered  distinct  systems.  The  instructions 
here  given  are  adapted  from  George  C.  Payne  and  B.  Wiltz.  The 
principles  applied  to  grafting  deciduous  fruit  trees  apply  to  the 
walnut,  but  the  following  precautions  should  be  observed;  (1)  Great 
care  must  be  exercised  to  have  dormant  wood  for  scions;  (2)  the 
grafting  must  be  done  just  as  the  leaf  buds  of  the  stock  are  unfold- 
ing; (3)  the  cambium  of  stock  and  scion  must  be  brought  into  exact 
contact;  (4)  the  cleft  in  the  stock  for  the  reception  of  the  scion  shall 
be  clean  cut  and  so  made  as  to  grip  the  tongue  of  the  scion  firmly; 
(5)  the  scion  shall  be  made  from  carefully  selected  wood  with  a 
clean,  smooth-cut  tongue;  and  (6)  the  wound  shall  be  covered  with 
adhesive  wax  or  paste  impervious  to  water  or  air  ^  until  the  union  of 
stock  and  scion  is  fully  effected.  The  treatment  of  the  wound  neces- 
sitates frequent  inspection  in  order  that  rewaxing  may  be  done  where 
cracking  or  melting  may  permit  air  to  reach  the  cut  surface  of  stock 
or  scion.  Nothing  must  be  left  undone  to  insure  an  air-tight  graft 
and  to  prevent  evaporation  from  the  scion. 

Numerous  modes  of  grafting  and  budding  have  been  employed  with 
the  walnut  and  among  the  more  successful  are  cleft,  saddle,  whip- 
and-tongue  grafting;  annular,  flute,  prong,  shield,  and  chip  budding. 

■  In  Uie  wBlnnt -grafting  operations  nt  the-  Artlngton  Kiperlmental  Purm  In  the  nprtDg 
of  1012,  plasdctne  or  modeUng  cUy  wn*  uktO  with  ciceUpnt  rwiults.  In  fact,  a  larger 
percentngp  of  Bucceiwful  irrafts  vrh  oblnln^  with  plaatlctne  tbao  irltb  wai,  IB  the  former 
does  not  dry  and  crock  Hie  the  latt«r, 

60asi°— Bull.  2D4— 13 5  .-.  , 
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The  time  for  grafting  is  just  as  the  trees  begin  to  vegetate,  or  while 
the  leaves  are  unfokling.  If  top-working  the  Persian  walnut,  it  is 
advisable  to  begin  operation  somewhat  earlier  than  if  grafting  the 
black-walnut  eitock,  as  the  former  has  a  more  abundant  sap  Sow  dur- 
ing the  first  few  days  of  vegetative 
activity.  It  is  possible  to  successfully 
graft  the  black  walnut  after  the  leaves 
have  quite  fully  unfolded,  while  best 
results  with  the  Persian  stock  are  ob- 
tained by  grafting  just  as  the  buds 
are  fully  swollen.  The  grafting  of 
nursery  stock  is  attended  with  variable 
results.  In  some  years  propagators 
are  widely  successful,  during  other 
seasons  only  a  few  obtain  favorable 
results.  No  satisfactory  explanation 
has  been  made  for  this  uncertainly, 
though  most  propagators  ascribe  it 
to  seasonal  conditions  and  to  lack  of 
specific  information  for  the  problems 
in  hand.  The  operator  should  avoid 
bleeding  nursery  stock  by  grafting  as 
soon  as  possible  after  the  slipping  of 
the  bark  and  discontinue  before  the 
sap  becomes  free  flowing.  Budding 
may  be  done  at  any  time  when  the  bark  will  slip  readily  and 
when  well-formed  dormant  buds  can  be  procured. 

The  following  directions  for 
cleft  grafting  will  apply  in  all 
essentials  to  the  other  modes 
of  grafting:  Prepare  the  stock 
which,  preferably,  should  be  not 
more  than  2  or  3  inches  in  di- 
ameter, by  making  a  smooth, 
clean-cut  surface.  In  top-work- 
ing old  or  large  trees  it  is  often 
desirable  to  graft  limbs  of  a  di- 
ameter larger  than  3  inches,  in 
which  case  additional  care  must 
be  exercised  in  the  operation  and 
more  scions  set  in  each  stock. 
In  sawing  off  the  stock  use  great 
care  not  to  split  the  bark.  If  the 
stock  to  be  sawed  off  is  a  substantial  branch  of  a  full-grown  tree  the 
same  care  must  be  given  as  in  pruning;  otherwise  back  splitting  will 
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occur,  with  great  inconvenience  to  the  operator  and  damage  to  the 
tree.     To  avoid  back  splitting,  follow  the  directions  for  removing 
large  branches  in  pruning  (p.  83).    After  the  stock  is  prepared,  split 
it  along  two  lines  {iigs.  1 
and    2),    using   care    to 
keep  the  knife  in  the  po- 
sitions shown,  so  that  as  it 
is  driven  into  the  stock 
it  will  cut  the  bark  first ;  , 
if  the  stock  is  large,  split 
it  along  four  lines  ( fig.  3 ) . 

After  the  bark  has 
been  split  1^  to  2  inches 
deep  on  both  sides  of  the 
stock,  change  the  knife 
to  the  third  position  (fig. 
4)  and  complete  the  cleft, 

If  a  horizontal  branch 
is  to  be  grafted  make 
the  cleft  crosswise  rather 
than  vertical,  so  that  the 
scion  may  be  inserted  on 
the  side.  Scions  inserted 
upon  the  upper  face  of  a 
branch  rarely  grow,  while 
those  on  the  sides  do 
quite  as  well  as  when 
placed  upon  vertical 
branches.  ,  After  remov- 
ing the  knife  insert  a 
small  wedge  to  hold  the 
cleft  open  until  the  edges 
can  be  smoothly  dressed 
and  the  scions  inserted 
(fig.  3). 

PREPARING  THE  SCION. 

If  the  scion  wood  has 
been  properly  selected  it 
will  be  an  easy  matter  to 
make  two  or  three  suit- 
able two-bud  scions  from  each  of  the  sticks  of  scion  wood.  Where 
the  wood  is  not  uniformly  good,  select  only  that  which  has  little 
pith,  strong  but  not  large  buds,  and  firm  wood.    The  lower  end  of 


Fia.  3.— Clert  BrartlnR :  Large  Bt( 

Kk  at  Persian  wul- 

nut  split  to  recelTe  four  scions. 

The  clefts  arc  not 

made  entirely  ucrosH  the  stock; 

1.  e.,  eaeli  split  is 

made  from  ODS  side  oalf. 
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the  scion  should  be  IJ  to  2  inches  below  the  lower  bud.  the  upper 
end  one- fourth  to  three-eighths  of  an  inch  above  the  second  bud  of  the 

scion.  The  tongue  of 
—  the  scion  should  be 

(about    IJ   inches   in 
,     length,  of   an  easy, 
j     straight   taper,   and 
I     with   the   outside 
somewhat       thicker 
than  the  inside  (figs. 
^  5  and  6).     In  plac- 
ing  the    scions    use 
the  utmost  care  to 
™    have  the  tongue  of 
the  scion  fit  the  cleft 
snugly,  and  so  placed  that  the  cut  edges  of  the  inner  bark  of  both 
stock  and  scion  come  in  contact  over  as  long  a  space  as  possible. 
On   removal  of  the  wedge  the  cleft   will   firmly 
grip  the  scion  and  safely  hold  it  till  the  operation 
is  complete.     The  final  step  is  to  wrap  the  stock 
firmly  with  a  cotton  band  (fig.  7)   3  or  4  inches 
wide  and  to  cover  with  wax  the  entire  wounded 
surfaces    of    both 
stock  and  scions,  in- 
cluding   all    breaks 
in  the  bark  at  the 
base  of  the  cleft.   If 
the     cleft     remains 
widely    open    after 
the  wedges  are  re- 
moved    the     space 
may  be  choked  with 
old    newspaper    or 
similar  material  be- 
fore   the    stock    is 
waxed  over.     This  rm.   5— ciett  gntt- 

packing    should     be       '"S :  Sclon  prepared 
pushed    below    the 
cut  surface  of  the  stock  so  that  waxing 
will  leave  no  breaks  whereby  air  may 

enter.    After  waxing  is  complete  (fig, 

FIQ.  6.— Crett  grafllnR:  o.  Scion   In-    „,      ,      „  iV         l   i  V 

Betted  Id  the  riff t ;  0.  (be  com-  »)  draw  over  the  wholc  a  paper  bag 

pieied  graft  wrapped  and  waied.      (fig.  gj   and  tie  it  firmly  about  the 

stock  a  few  inches  below  the  lowest  point  of  the  cleft.     When  tlie 

scions  indicate  that  union  has  taken  place,  the  cotton  band  may  be 
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cut  through  at  one  or  two  places  to  prevent  restricting  the  circiiln- 
tion  of  sap.  The  other  modes  of  grafting  differ  from  the  above  only 
in  minor  details  (figs.  10  and  11). 

CAHE  OF  THE  fiRAFT. 

It  is  necessary  in  grafting  and  budding  that  no  air  reach  the  cam- 
bium of  either  scion  or  stock.    Frequent  inspection  of  grafts  should 
be  made  and  all  pores  and  cracks  rewaxed. 
If  the  waxing  was  well  done  at  the  start 
and  the  paper  bags  carefully  adjusted  and 
firmly  tied  it  is  not  likely  that  much  relax- 
ing will  be  needed.     As  soon  as  the  grafts 
are  nicely  started  the  bags  may  be  broken 
-open,  preferably  on  the  north  side,  so  that 
light  may  be  admitted.     In  a  few  days  there- 
after  the  bags   may  be  entirely   removed. 
As  soon  as  the  grafts 
are    well    established 
provision     must     be' 
made  for  supporting 
them    against    winds. 
For    this    purpose 
strips  of  lumber  1  by 
2    inches    are    firmly 
nailed  to  the  stock  in 

such   positions  a.S  will     ^^^    7._o  rafted    Btoch 

permit    of    tying    the         wrappml    with   a    plain   or 

young     growth     to       '^"«i  «•"<»"«""< 

fhem.     As   the   growth   of  grafts,   especially 

when  placed  upon  large  and  vigorous  stocks, 

is  very  strong,  these  supports  need  to  be  from 

8  to  12 'feet  long  in  order  to  give  the  desired 

protection  {fig.  12).    Tlie  grafts  should  be  tied 

with  strong  soft  cord  or  cloth  bands  in  such  a 

way  as  to  prevent  rubbing.    During  this  time 

all  sprouts  nearer  the  grafts  than  2  feet  must 

be  kept  pruned  off.     Only  in  the  case  of  grafts  that  have  failed  to 

fake  should  sprouts  be  allowed  to  grow  near  the  point  of  grafting. 

In  this  case  one  or  two  such  sprouts  may  be  used  for  budding,  thus 

enabling  the  operator  later  in  the  season  to  make  a  second  attempt 

at  propagation, 

BUimiNO. 

Thus  far  budding  has  been  practiced  only  by  amateurs.      More 
or  less  experimenting  was  done  the  past  decade  and  few  propagators 
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found  it  commercially  useful,  but  with  the  rapid  spread  of  the  idea 
that  only  grafted  or  budded  trees  should  be  planted  for  orchards 
came  a  corresponding  growth  of  interest  in  budding.  Several  per- 
sons investigating  independently  within  the  past  two  years  have  pro- 
duced excellent  results  from  carefully  selected  buds,  modifying  in 
several  respects  the  methods  usually  adopted  in  budding  (figs.  13 
and  14.)  While  not  san- 
guine enough  to  publish 
results,  some  experiment- 
ers believe  that  we  are 
soon  to  witness  a  decided 
change  in  the  method  of 
budding,  which  will  dis- 
place, especially  in  nurs- 
ery propagation,  the  pres- 
ent unsatisfactory  prac- 
tice of  crown  grafting. 
During  1910  less  than  20 
per  cent  of  the  nursery 
gi'afts  effected  successful 
union,  and  in  a  few  in- 
stances propagators  who 
had  formerly  secured  as 
high  as  50  to  60  per  cent 
of  unions  were  rewarded 
with  less  than  10  j>er 
cent.  The  low  percent- 
age of  "  takes,"  together 
with  the  heavy  exiwnse 
of  operation  in  crown 
grafting,  makes  it  desir- 
able to  adopt  another 
method. 

To  stimulate  experi- 
ment along  this  line,  at- 
tention is  called  to  n  few  points  found  useful  last  year.  One  worker 
found  that  the  use  of  dormant  buds  upon  the  present  year's  growth 
during  July  resulted  favorably.  He  adopted  the  usual  method  of 
budding,  but  made  the  crosscut  at  the  bottom  instead  of  at  the  top 
of  the  slit.  Another  recommends  chip  budding  (fig.  15) ,  with  bicycle 
tape'  for  wrapping  material.  This  operator  finds  it  necessary  to 
use  buds  that  are  fully  dormant,  preferably  those  which  have  been 
n  budding  opcratloDti  at  the  .\rUDKtoQ 

D„.„ab,GoOglc 


•:.  0. — Coniplctcil  cleft  c'ltt 

OTered  nitll  a  atroDfi 

paper  bug  l»  protect  It  from 

vaimration.     This  has 

clnns  have  made  ran- 

sIderabLe  growtli. 
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kept  .in  cold  storage,  but  if  such  buds  are  not  available,  then  use 
secondary  or  tertiary  buds  formed  early  on  the  present  season's 
growth.  Some  propagators  recommend  plate  budding  (fig.  Ifi),  and 
exhibit  highly  satisfactory 
work  done  by  this  method. 
One  propagator  working  by 
this  method  selects  stocks  1  to 
IJ  inches  or  even  larger  in  di- 
ameter and  takes  buds  from 
stocks,  shoots,  or  branches  that 
are  one-half  to  three- fourths  of 
an  inch  in  diameter.  He  rec- 
ommends that  the  operation  be 
performed  as  late  as  possible 
to  get  a  good  flow  of  sap  when 
the  weather  is  cooler  (an  im- 
portant factor) ;  growth  for 
the  season  is  about  completed, 
and  the  wrapping  used  may  re- 
main on  all  winter.  Prong  bud- 
ding (fig.  17)  was  highly  rec- 
ommended by  the  lale  B.  M. 
Lelong,  of  California,  and  is 
strongly  indorsed  by  a  few 
skillful  workers  on  the  Pacific 
coast.  In  all  these  instances 
the  prime  requisite  appears  to 
be  the  dormancy  of  the  bud 
followed  by  close  wrapping 
and  sealing  to  protect  the 
wound  from  the  nir. 

Recently  E.  J.  Kraus,'  of 
the  Oregon  Experiment  Sta- 
tion, as  a  result  of  extensive 
experiments  in  budding  the 
walnut,  states  in  substance 
that  the  method  of  budding 
consists  in  the  combination  of 
the  old  principles  adapted  to 
new  subjects  and  conditions. 
By  this  method  with  good  buds,  1-year-old  seedlings,  and  the  exer- 
cise of  ordinarj'  care,  70  to  90  per  cent  of  the  bnds  should  take  and 
form  satisfactory  trees. 

t  Stnllon,  1011,  p.  :>. 
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.  completed  gran  with  wai  coverlnK< 
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Briefly  stated,  Kraus's  iiistnictioiis  for  nccomplishing  sucli  results 
in  Oregon  are  as  follows; 

The  best  stock  was  Ibe  California  black ;  tlie  hybrids  were  fouud  to  be  not 
de|>etideble ;  buds  of  the  present  Beiisoci's  growth  were  found  to  be  nnsiitls- 
factory  for  several  reasons:  plump  buds  1  j-ear  old  were  found  best.  These 
may  be  taken  from  the  base  of  the  current  year's  (;rowth  or  from  eclon  wood 
ctit  during  the  winter  and  kejit  fully 
dormant.  Such  bud  wood  should  be  pliiced 
in  moist  saud  about  two  weeks  boforo 
liiiddlng  Is  to  be  done.  The  T  nnd  Inverted 
T  uiethoda  were  found  unsatlsfBCtory.  and 
the  hluge  and  Bute  bud  were  used.  Special 
care  is  neciteil  hi  the  wrnpiiing  and  waxine 
to  see  that  it  is  pressed  llrnily  agnlust  the 
wood  of  the  stock  and  that  (he  air  Is 
excluded ;  tie  the  buds  into  place  with  raffla. 
then  cover  with  waxed  cloth;  If  budding 
Is  done  in  hot  weather  It  Is  desirable  to  tie 
a  |iiii>er  sack  over  the  bud  for  iirotectlou; 
in  about  10  days  remove  Ibe  wax  and  this 
outer  protection ;  about  a  week  later  cut 
the  ratDn  band;  use  care  to  see  that  the 
rafSa  [s  neither  left  loo  long  on  fast- 
growlnK  sioiks  or  cut  before  the  hud  has 
united  firmly. 

Tlu'  following  details  as  to  the 
method  of  hinge  budding  am]  push- 
ing the  bud  under  protection  are  di-s- 
tinctly  different  from  those  given- by 
the  older  authors: 

M  It  king    the    bud. — About    1    inch    above 
the  surface  of  the  soil  make  a  transverse 
Incision  about   halt  an   Inch   long,  and  a 
similar  one  about  three-fourths  of  nn  inch 
above  this.    Connect  the  two  with  a  longi- 
tudinal incision.    This  forms  the  coDiiilete«t 
I  cut  on  the  stock.     It  is  verj-  desirable 
to   use  extra  care   in   making  tbcse  cut.'t. 
The  Ideni  condition  is  to  merely  penetrate 
the  Imrk  Just  to  the  wood  but  not  to  cut 
into  it.    The  bud,  which  Is  reotangulnr  and 
of  exactly  tlie  same  length  as  the  distance 
between  the  two  transverse  cuts  on  the  stock,  is  removed  from  the  bud  stick  by 
flrHt  making  two  transverse  cuts  tlie  proiicr  distance  apart  to  give  the  correct 
length  to  the  bud,  and  then  connecting  these  with  two  longitudinal  cuts  about 
half  an  inch  apart.     The  bud  is  then  easily  removed  by  gently  InEcrting  the 
back  of  the  knife  blade  under  one  comer  of  the  piece  of  burk  nn<l  prying  up. 
when  it  will  be  found  that  It  will  readily  part  from  tlie^bud  stick.    No  woo<] 
I'liould  l>e  removed  with  tlie  bud  and  care  should  l>c  taken  when  the  bud  proper 
is  extra  large  to  avoid  pulling  the  soft  wood  or  core  out  of  It.     it  may  be 
necessary  iu  such  a  case  to  Hrst  loosen  the  bark  containing  the  bud  ou  one 
"Ids  up  to  the  bud  proper,  then  carefully  cut  this  soft  core  wlth.ptfinKk^'BuiI 


Fin.  11.— Modified  whip  grafting: 
0,  Block  prepnrpd  lo  receive  scion: 
b.  scion  wltb  lower  end  Bbujied  (o 
fli  IdIo  stock  as  prepared :  c,  Bclou 
ntted  and  lidd  in  place  by  twini' 
wrapping    and    pralE'Ctcd    t>y    wax 
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the  remainder  of  tbe  bud  [ilece  iiiny  lie  cnslly  removed.    As  soon  ns  the  buil  la 

removed  from  the  bud  Btlck  It  should  be  Inimedlatety  liiseiled  Into  the  stock, 

TblB  la  reiidily  accompllBbetl  by  nrnt  fiirefnlly  turning  buck  tbe  npper  corners 

of  the  I-shaped  cu|),  slightly  pryhig  them  awsy  from  Ihe  wood,  theu  inserthig 

the  base  of  the  bud  Into  the  opeuliig,  imabiug  it  down  until  the  top  and  bottom 

of  tiie  bud  are  flush  with  tbe  transverse  cuts  on  tiie  stock,  iind  the  bud  lies 

smoothly      mid      snugly 

ngalust  Ihe  hitter.     By 

milking  tbe  bud  force  Its 

own    [uissai-'e  nmlcr   the 

biirk  of  tbe  stock  afler 

this  manner  therelsmuch 

less  fx|)osiire  lo  the  iilr 

fhiin  if  the  sides  of  the 

t-ut  lire  first  turned  buck 

and  the  bud  then  Inlil  in 

lilHce.     The  bud  Is  now 

ready  for  tying  and  was- 

Uig  as  explained  below. 

Starting  the  bud  into 
growth. —  It  thi;  budding 
has  been  done  in  June 
or  earlier  and  the  buds 
are  to  be  started  Into 
growth  the  snuo year,  Ihe 
trees  should  be  liended 
off  al  the  lime  the  nillta 
Is  removed,  about  Ifi 
<lnys  after  the  budding. 
Cut  off  the  stock  about 
li  lo  2  Inches  above  the 
bud,  allowing  the  top 
to  remain  attached  at 
one  sideliy  a  small  piece 
of  wood  or  bark.  These 
to|is  should  then  be 
broken  over  aud  laid 
overlapping  each  other 
in  the  row,  thus  iirovld- 
fiig  shade  to  tbe  buds 
and  aiding  In  tbe  ciirrj'- 
Ing  off  of  excess  sup 
and  preventing  to  a  cou- 
siderabte  dqrrce  an  ex- 
cessive s|>routlug  from 
the  root.  In  about  two 
weeks  the  scion  bud  will  have  started  luto  active  growth.  The  ti>p  of  the 
Btoek  should  then  be  removed  cuilrely,  close  to  tlie  bud.  In  sections  subject 
to  high  winds  the  young  shoots  should  be  staked.  See  that  all  buds  and  shoots 
from  the  stock  are  taken  off,  as  they  are  a  material  drain  on  the  reserve  food 
supply  In  the  stock. 

If  the  budding  has  been  done  late  in  the  seasim  so  that  the  trees  can  nol  be 
lieadnl  back  before  August  1,  such  heading  buck  had  hi'st  he  deferred  until 
the  following  spring  just  about  the  time  llmt  growth  starts.    There  is  some 


l''iG.  12. — Slnjs  nppllctl  (on  tc 
vpnt  the  growing  grafts  fro 
off  by  tliclr  own  wib'bt.     ( I 
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danger  of  the  buds  belnc  klllc<l  during  the  winter  or  Injured  by  esceflslve  wet 
weiilhcr.  It  1r  tlierefore  preferable  In  such  cases  to  ])ut  the  buds  somewhat 
blgher  on  die  «tock  than  when  the  trees  are  to  be  bended  back  la  June  or  July. 
Ti-eea  coming  frooi  stock  beaded  back  about  the  middle  of  June  to  tbe  first 


week  in  July  wilt  make  from  1-1  i 
uialure  thoroughly,  so  there  Ih 
Such  young  trees  could  be  put  oi 


)  20  inches'  growth  the  same  season  and  usaally 

<  danger  of  klUlnfC  buck  during  the  winter. 

he  market  the  winter  following  the  budding. 

Treea  from  stock  that  has  been  bended 

back  in  the  spring  will  make  a  straight 

growth  of  D  to  7  feet  during  tbe  season. 

WAXES, 

The  following  recipes  for  waxes 
are  subatnntially  from  the  several 
propagators  cited : 

Beeswax  1  pound,  rosin  5  jionnda, 
flaxseed  1  pint,  lam|iblack  1  ounce;  melt 
tbe  mixture.  The  object  is  to  get  a  wax 
that  is  soft  enough  to  be  pliable  witli- 
out  running;  a  little  practice  will  soon 
show  whether  the  wax  needs  more  or 
less  oil.— J.  B.  Ncff. 

Itosln  4  parts,  beeswax  2  parts,  tal- 
low 1  part.  Cut  the  materials  up  Into 
sniiili  pieces,  mix  well,  and  boil  fur 
xeveral  uilnntes.  Dip  the  hands  in  liU' 
seed  oil  before  using  this  wax. — irriffftl, 
a  Trxat  grower. 

Linseed   oil    1)    pounds,   beeswax    I j 

[Kiunds,  rosin  0  pounds;  or.  linseed  oil 

1    iioinid.    I)eeswnx    2  pounds,    rosin   t) 

l>ounds.    Tallow  would  answer  iti  place 

!  T,  aiiieia.  OI    of  the-*!!,  but  the  oil  is  better.    Heat 

;  tiic  hiid  from    „,.^r  „  g[(,„  (jj-g  „jjt||  „]i  materials  are 

fully   melted   an<1    unified,   but  do   not 

lioil,— K.  Wilte. 

Hoaln  5  |>ounds,  beeswax  1  pound,  finely  pulverized  charcoal  one-half  pound, 

i-aw  linseed  oil  1  gill.     Melt  the  roBin  and  beeswax  over  a  slow  fire,  then  stir 

In  the  churconl,  add  tbe  oil.  and  pour  Into  pans  that  have  been  previously 

iiilert  with  linseed  oil  wi  lliat  the  wax  will  not  Blick.— f;.  C.  Payne. 


IS. — Budding  I 

'    biid    Btlok;    b 


PIiANTINO,  TBAININO,  AND  PRUNING. 

Tlie  leading  problem  with  every  orchardist  is,  Wliat  are  the  best 
varieties  to  plant?  Wiiile  preferred  varieties  may  be  indicated, 
selection  in  each  instance  miiHt  depend  upon  the  judgment  of  the 
individual.  Upon  this  point  some  light  may  be  shed  by  the  remark 
of  one  of  California's  foremost  students  of  the  walnut.  When 
asked,  "What  v;irietii's  are  best  for  me  to  plants  "  he  said:  "  I  do 
not  know.    If  you  will  come  to  my  home  I  will  show  you  what  I 
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have  done,  give  you  the  wliole  story,  and  then  you  can  draw  your 
own  conclusions."     Those  who  contemplate  planting  walnut  orchards 
will  do  well  to  visit  the  successful  growers  of  the  di-strict  where  they 
contemplate  planting.     Within  tentative  boundaries  the  types  that 
have  given  and  prom- 
ise to  give  the  most 
favorable  and  certain 
returns  are  here  indi- 
cated. 

For  the  southern 
California  region  the 
six  blight  -  resistant 
varieties  suggested 
by  the  University  of 
California  :■*  Chase, 
Concord,  Eureka, 
Franquette,  Mayette, 
and  Wiltz,  though 
the  Franquette  is  af- 
fected by  blight  in 
some  districts.  Tlie 
Franquette  and  May- 
ette have  been  tried 
to  a  limited  extent  in 
southern  California 
but  so  far  as  reported 
with  rather  indiffer- 
ent results. 

For  northern  Cali- 
fornia: Concord . 
Franquette,  Mayette, 
Meylan,  Wiltz,  and 
possibly  Parisienne 
and  Treyve,  though 
Mr.  Hitchinson,  the 
only  grower  of 
Treyve,  reports  that 
it  is  late  in  coming  into  bearing  and  yields  light  crops — two  serious 
faults.  The  Eureka  is  also  urged  by  some  observers  as  especially 
worthy  of  trial  in  this  district. 

For  western  Oregon  and  Washington:  Franquette  and  Mayette 

are  the  only  varieties  yet  given  extended  trial,  but  Concord,  Meylan, 

Parisienne,  Treyve,  and  Wiltz  are  well  wnrtli  general  testing  in  an 

I  Biilletli]  30.^,  Cnlirornia  AKrlcultaral  Eipcrlmonl  SCattoD. 
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ock  with  iDTprlrd  T-slinpod  xlitn  In  liart  prepared  lo 
ve  bud :  b,  same  wIMi  bud  bclOK  slipped  Inlo  place : 
lid  Id  place  resdr  to  be  wrapped  :  d,  liud  Bliowlng 
likIi  eiit  In  sTnpppr  when  prorms  Is  complete. 
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experimental  way.    Of  Concord,  Groner  says :  "  This  variety  is  too 

late  for  our  environment." 

For  the  Eastern  States:  Only  one  variety,  the  Pomeroy,  has  been 
generally  disseminated.  As  a  seedling  it  has 
been  given  a  thorough  trial.  It  is  apparently 
suited  to  the  climate  of  the  more  favoraUf* 
sections  of  the  Eastern  States  and  will  un- 
doubtedly yield  a  more  uniform  product  and 
better  results  when  worked  upon  the  eastern 
black  walnut.  The  Xebo  and  Rush  varieties, 
recent  introductions  which  promise  well,  are 
being  worked  on  native  stock,  and  are  the 
only  eastern  varieties  of  which  grafted  trees 
are  offered  for  sale  at  present,  though  others 
will  probably  be  offered  in  1913.  A  few  other 
varieties  give  promise  of  meeting  local  re- 
quirements for  a  hardy,  productive,  market- 
able nut  of  fair  quality,  notably  Cumberland, 
Holden,  Milbank,  Mount,  and  Sinclair.  Trees 
of  the  Bijou  type  have  proved  in  several 
instances  to  be  hardy  and  good  croppers,  but 
the  nut,  though  suitable  for  home  use,  is  not 
considered  of  commercial  importance.  It  is 
expected  that  experiments  under  way  will  in  a 
sliort  time  demonstrate  the  fitness  of  some  of 
the  hardier  European  strains,  partJcnlariy 
when  top-worked  upon  the  native  black  walnut. 

PO  LUNATION. 

Before  deciding  what  varieties  to  plant, 
ample  pollination  must  be  assured,  as  otherwise 
generous  crops  can  not  be  produced.  The  wal- 
nut normally  produces  two  kinds  of  blossoms: 
proo-  fhe  staminate,  commonly  spoken  of  as  the  cat- 
kins, and  the  pistillate,  usually  called  nutlets 
(fig.  18,  a  and  6).  This  arrangement  of  the 
sex  organs  on  two  separate  parts  of  the 
phint,  together  with  the  peculiar  structure  of 
plow  on  Biouk:  cj,  irnci  ji,g  flower,  necessitates  the  employment  of  nri 

wnipppil    US     ft     npp.-iir«  ■      i       .       ■     *  iv 

whoti  oppraiion   ix  com    outsidc  ftgencj' — the  Wind — to  insure  pollmn- 
'''*'*^"  tion.    Tlie  staminate  blossoms,  when  open,  are 

much  expanded  (fig,  10,  a)  and  heavily  charged  with  dustlike  pollen 
released  from  little  sacs  (the  anthers)  and  blown  upon  the  stigmas 
of  the  piMils  (fig.  18.  (/),  thereby  effecting  fertilization.     Not  infre- 
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quently  these  two  kinds  of  blossoms  (stntninate  and  pistillate)  do 
not  mature  at  the  same  lime  upon  the  sttme  tree,  or  one  or  the  other 
of  them  is  infertile  because  of  imperfect  development;  such  tree,  if 
by  itself,  is  unpro- 
ductive. The  L<»s 
Angeles  or  Mission 
natnut,  when  plant- 
ed in  the  northwest- 
ern Pacific  region, 
persistently  fails  to 
fruit  for  one  or 
other  of  these  rea- 
sons, though  occa- 
sionally failure  is 
chargeable  to  late 
frosts. 

To  insure  com- 
plete fertilization 
care  should  be  ex- 
ercised in  the  selec- 
tion of  varieties. 
^^^lere  little  definite 
information  about 
{jollination  and  fer- 
tilization is  avail- 
able it  is  safe  to 
plant  two  or  more 
varieties  which  blos- 
som at  the  same 
time.  In  some  in- 
stances of  shy  bear- 
ing it  may  be  de- 
sirable to  introduce 
a  variety  rich  in 
pollen,  regardless  of 
the  character  of  its 
nuts,  in  order  to 
amply  fertilize  the 
blossoms  of  the 
more  valuable  va- 
rieties. To  insure 
effective  pollination 
one  tree  in  seven  wlien  planted  in  quincunx  and  one  in  six  when 
planted  in  squares  is  deemed  sulRcient,  except  possibly  where  prevail- 
ing  winds   are  strong   and   i>ersistent   from   one   direction.     Many 
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American  gro'n'ers  are  of  the  opinion  that  future  orchardist»  will  make 
provision  for  insuring  a  high  percentage  of  fertilization  by  mixing 
varieties.  Until  ample  investigation  has  been  made  it  is  safe  to  plant 
only  varieties  of  known  value  as  pollinizers,  leaving  the  work  of 
testing  varieties  not  so  well  known  to  the  State  or  Nation,  except  as 
the  enthusiastic  amateur  finds  it  advantageous  to  make  trials  of 
promising  new  varieties. 

So  far  as  recorded  by  American  growers  only  two  varieties,  the 
Santa  Barbara  and  the  Franquette,  have  been  planted  in  pure  stands 
of  any  considerable  area.     With  these  two  varieties  crop  shortage 
appears  not   to  be  due   to   insufficient  pollination,  but  no  definite 
experiments  have  been  performed  to  ascertain   whether  better  re- 
sults might  be  obtained   if  opportunity  for  cross-pollination  were 
afforded.     California  growers  after  many  years  of  experience  con- 
sider   the    crop    better    in 
those  orchards  where  more 
than  one  variety  is  grown. 
In  the  case  of  the  Santa 
Barbara    the   type,   vigor, 
and   individuality  of  the 
trees    vary    as   widely    as 
several   different    varieties 
ordinarily     do,     insuring 
nearly    as    active    cross- 
pollination.     Briefly,  then, 
it  may  be  stated  that  while 
good  crops  may  be  secured 
from     tracts     planted     to 
single  varieties,  especially 
if    free    blossoming    with 
catkins  and  nutlets  at  the 
progressive 
growers      advise      mixed 
plantings  of  two  or  three  varieties  of  similar  merit,  keeping  in  view 
that  they  should  be  equally  well  adapted  to  the  location  and  blossom 
at  the  same  time  in  order  to  insure  effective  pollination. 


The  walnut  is  planted  as  early  in  spring  as  the  soil  permits,  care 
being  exercised  to  avoid  puddling  when  the  ground  is  too  wet.  The 
distance  between  trees  varies  from  40  to  GO  feet  each  way,  requiring 
12  to  27  trees  to  the  acre.  Some  growers  recommend  planting  trees 
in  the  center  of  the  squares  made  by  the  first  alignment,  such  trees 
to  be  removed  as  soon  as  those  in  the  regular  rows  require  the  space 
for  their  development.    It  is  asserted  that  the  increase  of  product. 
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if  grafted  trees  are  planted,  will  pay  a  libenil  profit  upon  the  addi- 
tional cost  involved  in  the  purchase  and  planting  of  the  extra  trees. 


Fio.  18. — Toung  shoot  of  rerslad  nalnut  with  a  p[ece  al  Ihe  prev[ouH  year's  growlh, 
■hoirlpg  sUmlnatc  and  pistillate  floirerB  In  sllu :  a,  i'lBtittatc  flowers ;  b,  tha  same 
enlarged  ;  r,  BtamlDate  flowers ;  tl.  iHtrtloo  of  same  enlarged. 

Only  deep,  rich,  well-watered  soil  should  be  used  for  growing  a  wal- 
nut orchard,  ant'.;  the  filler  trees  should  be  removed  as  soon  as  the 
regular  trees  ar^tf&  to  20  years  old,  C  (ICIqIc 
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Formerly  much  difference  of  opinion  existed  as  to  the  age  at  which 
trees  should  be  transplanted  from  the  nursery,'  but  recent  practice 
favors  l-year-oI(l  trees  that  have  been  grafted  on  stocks  1  or  2  years 
old.  Such  trees  average  4^  to  6  feet  in  height  and  an  inch,  more  or 
less,  in  diameter  1  foot  above  the  union  of  the  stock  and  scion  and  may 
be  taken  from  the  nursery  witli  a  larger  root  system  than  when  older. 
Since  trees  at  this  age  will  be  unbranched,  the  grower  will  be  able  to 

adjust  thebranche.^; 
that  form  the  head 
to  much  greater 
advantage  than  if 
transplanting  is  de- 
layed until  after 
branches  have 
formed  in  the  nurs- 
ery. The  walnut 
does  not  suffer  so 
much  from  mal- 
formed heads  as 
some  other  decidu- 
ous orchard  trees, 
but  a  well-formed 
head  is  desirable  if 
vigorous  and  long- 
lived  trees  are  to  be 
grown. 

The  details  of 
planting  are  quite 
the  same  as  for 
other  orchard  trees. 
Keep  the  roots 
from  air  as  much 
as  possible  between 
nursery  and  or- 
chard. Prune  off 
all  bruised  and 
same  nge.  broken   Toots   with 

a  clean,  smooth,  oblique  cut.  If  possible  to  obtain  trees  from  the 
nursery  in  the  autunui  preceding  planting,  root  pruning  may  then  be 
done  advantageously  before  the  trees  are  heeled  in,  and  the  wounds 
will  be  callused  before  planting  time.  The  growth  of  the  new  rootlets 
can  then  proceed  more  quicklyat  the  opening  of  the  season.  In  recent 
years  mucli  discussion  has  arisen  over  the  importance  of  the  taproot. 
It  is  safe  to  say  that  healthy  vigorous  trees  with  a  good  supply  of 
lateral  roots  and  a  short  piece  of  taproot  will  make  as  good  develop- 
ment as  one  with  a  longer  taproot.    The  removal  of  the  taproot  is  not 
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prohibitiTe  of  the  success  of  transplanted  trees,  especially  if  they  are 
not  more  than  2  years  of  age. 

TRAINING. 

The  subsequent  treatment  of  the  young  free  will  depend  upon  the 
end  to  be  attained.  If  the  head  is  to  be  formed  high  the  tree  must 
not  be  cut  back,  but  must  be  supported  in  an  erect  position  by  a  tall, 
strong  stake  2  by  3  inches  in  croas  section  and  8  feet  long  (fig.  20). 
If  it  is  decided  to  form  a 
low  head  the  top  may  be 
cut  back  to  4  or  5  feet  and 
a  short  stake  driven  to 
hold  the  stock  upright 
until  the  branches  are  well 
formed  and  the  trunk  of 
sufficient  strength  to  sup- 
port the  head.  When  the 
young  branches  have  is- 
sued a  few  inches  the  trees 
should  be  exnniined  and 
only  those  shoots  permit- 
ted to  grow  that  will  help 
to  form  a  strong,  symmet- 
rical head.  The  young 
main  branches  allowed  to 
grow  should  issue  0  to  12 
inches  apart  on  the  trunk 
and  be  so  supported,  if  need 
be,  that  they  will  grow 
obliquely  upward.  After 
the  3  or  4  main  branches 
have  become  fixed  in  the 
desired  positions  little  re- 
mains to  be  done  in  train- 
ing or  pruning  except  to 

remove     the    sprawling     FIo.  :;0.-  -Youqi,-  mnlnul  ticc  Btnkfd  nnd  tifcl— n  (fcQ- 
growth      from      the      lower  oml  practlrcwim  hlBh.h.fld,^d  tre-a  m  Oregon. 

side  of  the  outspreading  branches  and  such  wood  as  threatens  to 
rub,  interlace,  or  unduly  ci-owd  (fig.  21). 

In  sections  where  the  summer  heat  is  not  too  intense  the  walnut 
should  be  pruned  fo  present  an  open,  spreading  head,  facilitating  the 
formation  of  bearing  wood  throughout  the  top  rather  than  on  the 
outer  portions,  as  is  usual  with  dense  heads.  Where  the  summer  tem- 
perature rises  to  110°  or  higher  it  is  necessary  to  train  close  or 
dense  heads  to  protect  the  nuts  from  sunburn,  which  darkens  the- 
kernel  and  lessens  the  market  value. 
60D51*— Bull.  254—13 <i 
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It  was  formerly  the  practice  to  head  the  trees  6  to  9  feet  high,  but 
now  many  start  the  heads  at  4  tQ  5  feet.  In  pruning  and  training 
during  the  first  few  years  this  lowness  of  branching  is  of  consider- 
able advantage.  The  fact  that  the  walnut  tree  is  wide  spreading  has 
led  many  to  suppose  it  necessary  to  head  high  in  order  to  facilitate 
tillage  and  harvesting  beneath  the  branches.    By  proper  training  the 

head  may  bo  started 
low  and  the  branches 
still  be  kept  well  out 
of  the  way.  (See 
frontispiece.) 

Low  spreading 
branches  and  close 
heads  favor  blight, 
while  high  open 
heads  permit  free 
circulation  of  air 
and  penetration  of 
sunlight  which  am 
unfavorable  to  the 
development  of 
blight  Low  head- 
ing at  4  to  5  feet 
docs  not  necessarily 
imply  that  the  tops 
shall  be  low.  They 
may  be  quite  as  high 
and  open  as  though 
the  heads  were 
started  at  7  to  9  feet 
from  the  ground.  In 
the  first  instance 
pruning,  forming  the 
head,  and  training 
the  branches  can  be 
r  tree  wuh  un  abun-  performed  more  ef- 
*■  fectively,  with  a  sav- 

ing of  both  time  and  labor.  The  importance  of  the  proper  structure 
of  the  head  does  not  usually  appear  until  heavily  laden  mature  ti-ees 
are  wrecked  by  an  autumn  storm. 

Little  pruning  and  less  training  has  been  done  in  the  past,  but 
more  attention  is  now  given  to  these  matters.  Growers  are  studying 
the  young  trees  in  newly  planted  orchards  and  are  debating  how  to 
stimulate  growth,  increase  the  yield,  and  lessen  the  effects  of  blight 
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fay  judicious  pnming.  Specific  treatments  are  being  teeted,  such  as 
thinning  out  the  centers  of  the  tops,  lifting  the  out«jpreading  portion 
of  the  head  by  pruning  off  the  lower  limbs,  and  in  some  instances 
removing  lateral  branches,  all  insuring  the  tree  more  light  and  air 
and  a  better  distribution  of  bearing  wood. 

As  the  area  of  cultivation  becomes  extended  and  the  varieties  under 
cultivation  are  augmented  by  the  addition  of  types  developed  to  meet 
local  conditions,  which  are  practically  numberless,  it  is  certain  that 
extended  and  varied  practices  in  pruning  and  training  will  be 
evolved. 

PKONINO. 

The  walnut  actually  requires  very  litlle  pnming.  Root  pruning 
and  cutting  back  attendant  upon  planting  have  l>een'  referri'd  to 
under  training;  such  other  pruning  as  is  found  necessary  or  desirable 
to  keep  the  tree  in  form  for  the  best  results  should  be  done  during 
the  resting  period  and  at  least  two  or  three  weeks  before  the  start- 
ing of  the  sap  in  spring,  so  as  to  permit  the  wounds  to  become  dry 
and  to  prevent  bleeding  and  a  tardy  healing  of  the  wound.  If  close 
attention  is  accorded  the  tree  in  all  matters  pertaining  to  its  proper 
training  it  will  rarely  be  found  necessary  to  remove  other  than  small 
branches.  Should  it  become  imperative  through  accident,  oversight, 
or  other  contingency  to  take  off  a  large  branch,  care  should  be  ex- 
ercised to  prevent  the  splitting  or  tearing  of  the  part  remaining. 

The  removal  of  a  large  limb  may  be  best  effected  by  cutting  it  off 
in  sections.  In  order  to  prevent  back  splitting,  bruising,  or  crush- 
ing make  a  deep  saw  cut  on  the  under  side  of  the  limb  some  distance 
out,  then  upon  cutting  into  it  from  the  upper  side  a  few  inches  farther 
out  the  limb  will  break  sliort  off.  Another  oiwration  will  dispose  of 
the  stub  and  leave  a  clean-cut  surface  close  to  the  main  body.  In  any 
event  make  the  final  cut  so  that  no  projecting  stub  is  left. 

Upon  the  removal  of  any  branch  over  an  inch  in  diameter  cover 
the  wounded  surface  with  quick-drying  adliesive  paint,  such  as  a 
good  quality  of  white  lead  and  linseed  oil,  in  order  to  keep  the  sur- 
face dry  and  prevent  the  attacks  of  fungi.  This  paint  will  be  of 
greater  efficacy  if  the  wound  is  first  bruslied  with  a  strong  solution 
of  one  part  of  copper  sulphate  to  three  parts  of  water.  From  time 
to  time  go  over  the  orchard  with  a  paint  pot  and  brush  and  renew 
the  covering  on  these  wounds  to  prevent  fungi  from  obtaining  a  foot- 
hold. 

During  the  first  few  years  of  growth  of  the  walnut  it  is  prone  to 
develop  many  drooping  shoots  from  the  lower  branches.  These  are 
often  used  for  bud  or  scion  wood,  but  the  practice  is  to  be  deprecated. 
Such  shoots  rarely  if  ever  bear  on  the  parent  tree  and  it  is  possible 
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that  the  contjimed  use  of  such  wood  may  induce  a  habit  of  drooping 
growth  mid  transmit  barrenness.  Until  investigation  definitely  dis- 
proves the  idea  it  is  safe  to  avoid  such  practice. 

CULTIVATION  OF  THE  OECHABD. 

Clean  tillage  is  the  ahnost  universal  practice,  except  as  to  cover 
and  truck  crops.  Cover  crops  are  coming  into  general  use  for  blanket 
and  humus  purposes  and  truck  crops  are  grown  among  young  trees. 
In  the  large  orchards  of  southern  California  where  clean  tillage  has 
been  practiced  15  or  20  years  the  soils  are  becoming  less  tractable 
because  altliough  tons  of  leaves  fail  upon  the  ground  in  the  autumn 
only  a  small  proportion  of  them  liecome  incorporated  with  the  soil. 
They  blow  away  froEu  the  smooth  surface  of  the  orchard  floor  into 

ditches,  fence  rows, 

and  hedges  and  are 

largely    last    to    the 

orchard  area.    Cover 

crops  are   useful  to 

hold  these  leaves  in 

place  as  well  as  to 

furnish   humus   und 

to     prevent     w  a  s  h 

from    winter    rains. 

With    cover    crops, 

the    first    operation 

in  the  spring  is  to 

■^""^    plow     under     such 

crops  to  a  depth  of 

6  or  7  inches.    This  operation  may  be  followed  at  once  with  a  spike 

or  s|)ring  tooth  harrow  and  then  with  a  roller  or  clod  masher  if  the 

condition  of  the  soil  demands  it.    This  first  or  spring  preparation 

of  the  soil  should  be  followed  by  frequent  scarifj'ings,  once  every 

10  days  or  2  weeks,  to  kill  weefls  and  to  convert  the  surface  into 

a  dust  mulfh  to  better  conserve  the  wafer  supply.    These  operations 

are   usually   performed    by    riding   cultivators   with    broad-winged 

shovels  or  with  an  implement  known  in  California  as  a  scarifier, 

having  broad  blades  set  obliquely  to  the  line  of  draft,  each  one 

partly  overlapping  the  course  of  the  one  ahead  of  it  (fig.  22).     From 

years  of  experience  many  of  the  large  California  growers  in  districts 

where  the  annual  rainfall  is  over  24  inches  are  convinced  that  it  is 

better  to  maintain  a  thorough  dust  mulch  throughout  the  growing 

season  than  to  irrigate,  though  frequently  one  application  of  water 

about  two  weeks  l>efore  the  nuts  l>egin  to  full  is  of  service  in  causing 

them  to  ^parate  more  readily  from  the  hulls. 
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IKRICATION. 

The  details  of  irrigation  are  much  the  same  as  for  orchards  of 
other  deciduous  trees.  The  site,  soil,  location,  and  season  are  in  each 
instance  governing  factors.  Present  irrigation  of  the  walnut  is  con- 
lined  to  the  section  of  California  south  of  Ventura  and  to  the  interior 
valleys.  The  furrow  system  is  generally  used  in  orchards  where 
the  soil  is  heavy  and  the  basin  system  where  the  soils  are  light.  In 
districts  where  a  mild  climate  will  permit  and  the  soil  is  deep  and 
retentive,  winter  irrigation  may  be  practiced  with  decided  benefit.' 
Where  the  rainfall  is  17  to  23  inches  two  applications  of  water  are 
advi.sed,  one  in  February  and  one  in  May.  In  very  dry  seasons  a 
third  application  before  harvesting  is  desirable  to  prevent  the  hulls 
clinging  to  the  shells.  Possibly  the  machine  huller  will  be  more 
economical  than  an  application  of  water. 

COVER  CROPS, 

Some  years  ago  several  growers  in  southern  California  noted 
that  the  nuts  from  the  older  orchards  were  averaging  smaller,  one 
year  with  another,  than  those  from  young  trees.  Experiments  with 
a  few  trees  and  in  one  instance  with  a  large  orchard,  that  of  John  F. 
More,  of  Golcta,  showed  frequent  applications  of  cover  crops  to  be  of 
decided  benefit  to  old  orchards.  It  is  becoming  apparent  to  owners 
that  provision  must  be  made  to  supply  plant  food  to  the  soil  if  the 
trees  are  to  maintain  the  crop  standard  in  quality  and  quantity. 

The  selection  of  a  cover  crop  will  depend  upon  the  location.  Mr. 
More  found  barley  and  volunteer  plants  sufficient;  others  find  it 
desirable  to  use  some  leguminous  plant  to  obtain  nitrogen.  In  the 
Pacific  Northwest -vetches  will  probably  give  the  best  returns.  If 
the  land  is  well  supplied  with  nitrogen  and  needs  only  humus  and  a 
protection  from  beating  rains  or  wash,  then  any  of  the  winter-grow- 
ing crops  like  mustard,  wheat,  rye,  or  winter  oats  will  serve  the 
purpose.  In  parts  of  California  vetches,  winter  and  hairy,  fenu- 
greek, Canada  field  peas,  bur  clover,  sweet  clover,  and  volunteer 
plants  such  as  alfilaria,  mustard,  and  others  are  available. 

As  to  the  expen.se  and  management  of  cover  crops  the  following 
by  Samuel  Fortier^  is  especially  pertinent: 

In  the  walnut  groves  of  Orange  County,  Cal.,  bur  clover  Is  sown  in  (he  fall, 
glren  one  or  two  IrriKntlonH  during  the  winter  If  the  ralufaU  Is  below  the 
normal,  and  ploved  under  in  April. 

The  eoBt  of  ench  cover  ctoiis  aa  peas,  vetch,  or  clover  Includes  the  need,  the 
liibor  of  sowing  It,  the  water,  nnd  the  time  reqtilred  to  apply  It.  These  Items, 
necordtaB  to  Dr.  S.  S.  Twon^ly.  of  Fnllerton,  Cal.,  iiniount  to  ?2.t)0  to  KI.2B 
per  iicre.  Twenty  tons  per  acre  of  green  ninteriai  is  t)erUni>s  nn  nvemge  crop. 
Tn  this  tonnage  there  would  be  nhout  100  pounds  of  altrofren,  which  at  20  cents 
rier  pound  i^presents  a  value  of  $32  per  acre  for  n  cover  crop  like  vetch. 

n'  ItulletlD  404,  U.  S.  Dppt.  ot  Aerli^Kuiv.     1010. 
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FERTIUZERS. 

The  question  of  fertilizers  for  the  walnut  orchard  is  one  that  liaa 
not  yet  attracted  wide  attention.  In  recent  years  owners  of  old 
orchards  have  found  some  form  of  Rianure  necessary  to  insure 
thrifty  growth  and  a  substantial  crop.  While  cover  crops  are  de- 
sirable and  serve  to  ameliorate  and  improve  the  soil  and  increase 
its  fertility,  something  more  appears  to  be  needed  in  soils  1<mg 
covered  with  bearing  orchards. 

In  France,  where  the  problem  is  of  long  standing,  Fallot  cites 
Bouault's  formula '  as  approximating  its  own  calculations  for  a 
chemical  fertilizer  suitable  for  walnut  culture,  as  follows: 

Nitrate  of  soda  containing  15  per  cent  of  nitrogen,  78  pounds; 
su]>erphosphate  containing  12  per  cent  of  phosphoric  acid,  16  pounds; 
and  chlorid  of  potassium  containing  48  per  cent  of  potash,  fi  pounds; 
total,  100  pounds. 

In  the  article  cited  M.  Bouault  *  says: 

Now.  lire  not  thene  tbrec  MtibHtimc<«  moat  appropriate  to  tbe  boIIs  Biid  to  llie 
r.Q«i\i*  of  ve)i;elatli>i)7  WoiiM  It  not  be  od  advnntaiie  also  to  adopt  a  mnnnrc 
mixed  of  fitrm  ainuure  anil  cliemicnl  substances  tu  a  manner  to  glv«  It  a  com- 
jMiRltion  apiiroaclilng  tbiit  wbicb  I  bare  Indicated? 

After  making  numerous  analyses  of  the  walnut  and  an  extended 
study  of  the  soils  of  Franc«,  Fallot*  states: 

Tbe  wnlniit  Is  rich  In  nHru^n  and  contains  considerable  proportions  of  phos- 
phoric neid  and  iwitiisli.  In  regions  where  intensive  cnltnre  hiis  been  adopted  it 
will  *l>c  an  advantage  to  use  ferdlizi'm  contalainK  nitrogen,  phufqiborus,  and 
imtnsh  In  pro|xirlliinH  varying  with  the  needs  of  the  tree;  that  1b,  deiteadlOK  on 
the  quantities  of  fertlllzlnfc  elements;  wbU'b  tbe  tree  removes  from  tbe  soil  and 
does  not  reRtore.  As  reKiinls  the  walnnt.  tbe  fruit  alone  takes  ont  tbese  ele- 
ments; <Hie  can  neglect  the  sninil  pmt>ortlons  remalnlrii;  In  tbe  wood,  and  tbe 
leaven  In  general  return  to  the  soil  either  dlrt-ctlf  or  after  bavin);  been  utilised 
as  litter. 

TMiile  Fallot  says  that  the  French  walnut  is  especially  rich  in 
nitrogen  and  makes  the  composition  of  the  whole  nut  nitrogen  2.6(J 
pounds,  phosphoric  acid  0.75  pound,  potassium  0.79  pound,  analyses 
by  (t.  E.  Colby,  of  the  University  of  California,  give  nitrogen  0.54 
pound,  phosphoric  acid  0.1.")  pound,  potassium  0.82  pound  and  show  it 
rich  in  potash  rather  than  in  nitrogen, 

Tlie  problem  of  fertilizers  is  comple-x.  It  is  no  longer  held  to  be 
simply  a  matter  of  returning  to  the  soil  what  the  crop  takes  out, 
or  of  supplying  those  substances  that  analysis  shows  to  be  wanting 
in  the  soil,  A  half  score  of  other  factors  as  important  as  these 
enter  into  the  problem  of  how  to  feed  the  orchard.  A  knowledge 
of  the  composition  of  soil  and  crop  is  valuable,  and  even  more  so 

'  Honnult,  M.  K.  Ij"  noj'pr,  irchcrches  doBllni'H  A  tniider  dans  In  compoflltlon  rtp* 
mKrnlH  fiii-on  lul  <lp»Uni'.     (ironobip.  IfiOl.      [Cltpd  hy  R,  Fallot.]  i    ,  ii    ■ 

'FhHoI.  B.     CutiumKi  nojpr.    JourDHi  d'.\)tri™iture  Pratlqne.  t,  2,M8lwr^'^«--'Ua. 
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are  data  pertaining  to  the  physical  conditions  of  the  soil,  its  texture, 
component  parts,  aeration,  drainage,  humus  and  water  content,  bio- 
logical factors,  and  the  health,  vigor,  and  yield  of  the  plants  growing 
thereon. 

Nothing  short  of  practical  trials  of  fertilizer  materials  will  deter- 
mine just  what  the  needs  of  an  orchard  are.  ^Vhile  cover  crops 
perform  excellent  service  in  several  ways,  they  must  be  supple- 
mented in  the  older  orchards  with  phosphoric  acid,  potassium,  and 
possibly  lime.  vVa  a  result  of  extended  work  upon  California  soils. 
Dr.  Ililgard  advises  that  it  will  be  safest  to  begin  with  phosphate; 
if  unsatisfactory,  apply  nitrogen;  and  if  anything  further  is  needed, 
use  potash. 

Each  orchardist  must  solve  bis  own  problem  by  varying  the  treat- 
ment to  meet  the  different  soil  conditions.  Granting  that  the  soil 
conditions  are  of  average  adaptability  to  the  walnut,  s])ecific  require- 
ments are  a  generous  supply  of  humus,  available  nitrogen,  phosphoric 
acid,  and  potassium,  with  ample  aeration  and  biolt^ical  activity. 
Cover  crops  supplemented  by  mineral  fertilizers  are  usually  most 
economical.  Advice  may  be  sought  of  the  chemist  of  the  State 
experiment  station,  and  it  is  desirable  to  consult  the  experience  and 
studies  of  station  experts  upon  the  various  phases  of  orcharding. 

Ah  a  series  of  first  trials,  it  is  suggested  that  one  part  of  the 
orchard  to  include  its  various  soil  types  he  planted  with  a  cover  crop 
of  legumes  and  another  part  with  nonlegumes.  On  parts  of  each 
of  these  areas  soon  after  growth  has  started  use  different  minerals 
or  mixtures,  preferably  plowed  under  or  disked  in  with  the  cover 
crop.  For  example,  about  each  of  several  frees,  sny  from  12  to  20 
years  of  age,  use  5  to  15  pounds  of  superphosphate  and  about  each 
of  several  others  twice  the  amount.  On  another  part  of  each  cover 
crop  area,  leaving  at  least  two  trees  between  the  different  trial 
groups,  give  several  more  trees  twice  as  much  superphosphate.  About 
trees  of  another  group  put  4  to  12  pounds  of  sulphate  of  potas.sium 
and  about  the  trees  in  yet  another  group  8  to  20  pounds.  To  other 
groups  supply  a  mixture  of  the  two  substances  in  the  above  pro- 
portions. Such  tests  varied  by  years  or  pursued  more  than  one  year 
should  afford  results  of  much  value  to  the  orchardist. 

Ralph  McNees,  of  IMiittier,  Cal.,  in  a  letter  reporting  his  experi- 
ence, says: 

My  grore  Is  located  npon  very  deep.  rich,  dark  ciny  Boll.  TTnfll  recently  I  hnve 
b«<en  able  to  fieciire  enough  stable  manure  to  g\\e  ni;  orcliurd  n  good  dremint; 
each  year,  which,  with  a  crop  of  bur  clover  to  turn  under  eiich  year,  has  kept 
Dp  the  fertility  of  the  soil  and  nupplled  the  necessary  humus  without  having 
to  resort  to  the  use  of  chemical  fertilizers.  Recently  It  has  become  difficult  to 
necure  siifllcieat  stiible  manure,  und  1  have  depended  upon  the  nitrogen -iiiatherlnc 
coier  crop  to  supply  the  necesMry  nitrogen  nnd  to  bring  up  the  potash  with 
which  our  soils  appear  to  ^x  well  supplied.     In  addition,  I  have  ndded  about 
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oiie-Lulf  ton  of  Buperi>hoBphate  per  ncre.  At  the  same  time  I  have  used  nil  the 
Muble  manure  that  I  could  readily  procure.  My  crop  voriea  but  little  rn>ni  je«r 
to  year,  and  orchards  that  were  alteruale  bearers  before  are  now  under  this 
treatment  annual  bearers,  ilj  aim  with  this  treatment  is  to  keep  Uie  tree 
vigorous  and  matilug  good  annual  growth;  this  insures  regular  bearing  and 
good  crops.  A  fellow  grower  has  nccam|ilisbed  the  same  or  even  better  reitnllK 
bf  growing  an  aunuat  crop  of  vetch,  and  after  Irrigating  It  by  the  furrow  systtem 
whenever  iie<-esaary  to  Insure  a  full  crop  plows  It  under  In  July.  Of  courf«  the 
character  of  the  soil,  the  number  and  age  of  trees  per  acre,  cultivation,  nml 
Irrigation  will  all  tend  to  Influence  the  yield.  But  two  conditions  are  evident 
In  the  vetch  treatment :  First,  an  Increased  amount  of  available  nitrogen ; 
second,  a  largely  Increased  humus  content;  both  of  which  are  Important  factors 
Id  walnut  growing. 

INTERCROPS. 

Should  an  intercrop  like  I>eaiis  be  grown,  n  not  uncommon  practice 
in  parts  of  southern  Cniifomia  while  the  tree.s  are  young,  returns 
from  such  crop  may  In;  expected  to  net  $20  to  $50  per  acre,  while  the 
straw  and  chaff  are  returned  to  the  soil  as  fertilizer.  In  some  sections 
tomatoes,  cabbage,  squash,  melons,  and  similar  crops  are  grown 
among  the  trees  during  tlie  first  few  years.  Potatoes,  beets,  and 
similiar  root  crops  attract  gophers,  which  eat  the  young  roots  of  the 
trees  and  do  much  damage.  The  returns  from  intercrops  vary,  but 
approximate  the  returns  from  the  bean  crop  under  like  ccmditions. 
Under  exceptional  local  or  seasonal  conditions  the  income  from  the 
melon  or  tomato  crop  may  be  materialh'  larger,  and  in  an  exception- 
ally poor  year  the  returns  from  the  intercrop  may  be  nothing  at  all. 

it  must  be  kept  in  mind  that  the  intercrop  is  taken  oflf  merely  as 
a  loan  upon  soil  resources  (hat  properly  belong  to  the  orchard  and 
that  if  too  long  or  intensively  continued  the  practice  may  work  to 
the  disadvantage  of  the  trees.  If  the  intercrop  mast  be  grown 
restitution  may  be  made  by  cover  crops  and  fertilizers. 


Fillers  are  sometimes  used  instead  of  intercrops  to  occupy  the  soil 
more  completely  during  the  earlier  years.  The  practice  involves  extra 
outlay,  bnt  may  yield  n  corresponding  revenue.  The  filler  crop  varies 
with  the  district.  In  California  it  may  be  peaches,  plimis,  prunes, 
oranges,  or  lemons;  in  Oregon,  prunes,  early-bearing  apples,  or  cher- 
ries. It  is  seriously  debatable  whether  on  the  whole  it  is  not  better 
to  avoid  the  use  of  fillers  entirely,  though  much  depends  upon  the 
individuality  of  the  orchardist.  Within  bounds  fillers  may  be  em- 
ployetl  to  advantage,  but  if  allowed  to  prejudice  the  normal  develc^- 
ment  of  the  main  crop  they  become  an  injury  not  compen.sated  by 
the  income  which  induces  its  employment.  Xot  only  do  fillers  require 
the  care  and  attention  of  the  cultivator  at  the  same  time  that  they  are 
needed  by  the  main  crop,  but  they  draw  heavily  upon  the  food  and 
water  resources  of  the  soil  as  they  become  older.    With  the  owner's 
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interest  temporarily  occupied  with  the  crop  that  brings  the  earlier 
returns  it  frequently  occurs  that  he  overlooks  the  fact  that  the  main 
crop,  though  yielding  little  or  no  revenue,  requires  to  be  supplied 
with  ample  food,  water,  sunlight,  and  air,  all  of  which  are  being 
taken  from  them  by  the  activities  of  the  filler  crop.  If  fillers  must 
be  utilized  let  it  not  be  forgotten  that  additional  food  and  water 
supplies  must  be  provided  if  the  principal  and  the  secondary  crop 
are  both  to  succeed. 

PESTS  AND  DISEASES. 


The  walnut  serves  as  hos^t  to  several  insects  and  a  few  fungi,  but 
the  records  indicate  that  few  of  them  are  Berious  foes  to  the  tree  or 
its  fruit.  Among  those  that  do  considerable  damage  year  by  year, 
blight  or  bacteriosis  is  most  destructive.  Tlie  bacterium  causing  this 
disease  was  discovered  and  named  Psevdomonait  jnglandh  by  New- 
ton B.  Pierce,  fonnerly  of  the  Department  of  Agriculture,  while  con- 
ducting research  investigations  in  plant  pathology  in  southern  Cali- 
fornia in  1896.  For  a  few  years  prior  to  that  date,  and  even  since 
its  discovery,  this  organism  had  been  a  menace  to  the  walnut  indus- 
try, particularly  of  this  southern  district.  At  present,  evidence  of 
the  blight  is  found  in  nearly  all  localities  of  the  Pacific  coast,  where 
the  walnut  is  cultivated  commercially.  It  has  also  appeared  in 
several  pnrfs  of  New  Zealand  with  disastrous  results,  but  is  not  else- 
where reported. 

The  damage  is  manifest  chiefly  in  the  young  shoots  and  nuts.  The 
affected  shoots  wilt,  turn  black,  and  die  back  from  an  inch  to  a  foot 
or  more  (usually  3  to  fi  or  8  inches).  On  young  and  rapidly  growing 
trees  the  injury  is  often  very  serious,  though  as  yet  no  record  has  been 
made  of  a  tree  being  killed  by  blight.  The  injury  to  the  nuts  occurs 
about  blossoming  time,  when  there  is  little  development,  and  the  very 
small  nuts  fall  from  the  tree.  Those  attacked  at  any  subsequent  date 
may  either  fall  or  remain  until  the  tree  is  poled,  depending  on  the 
virnlence  of  the  attack.  Poling  is  performed  by  shaking  or  striking 
the  limbs  with  a  long  pole  having  an  iron  hook  at  the  end. 

The  disease  attacks  the  hull  from  the  outside  (fig.  19,  c)  and 
gradually  passes  inward,  destroying  more  or  less  of  the  shell — though 
often  only  discoloring  it,  in  which  case  the  nut  remains  on  the  tree — 
and  later  shriveling  and  blackening  a  part  or  all  of  the  kernel. 
Blighted  nuts  usually  fall  prematurely,  but  sometimes  remain  on  the 
trees  to  the  end  of  the  season.  Figure  19,  h,  illustrates  a  group  of 
unblighted  young  nuts  of  the  same  age  as  figure  19,  r. 

Blight  appears  with  the  first  vegetative  activity  in  spring  and 
develops  rapidly  in  moist  warm  weather.  The  period  of  most  de- 
structive activity  usually  lasts  not  more  than  10  days.     In  1910,  at 
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Satieoy,  where  fog  prevails  to  n  far  greater  extent  than  at  Santa 
Paula,  the  orchards  were  much  less  seriously  affected.*  Satieoy  is 
nearer  the  ocean  than  Santa  Paula,  and  perhaps  the  temperature 
during  early  growth  was  more  favorable. 

That  blight  has  become  a  disturbing  factOT  in  the  crop  output  of 
the  California  walnut  orchards  is  evidenced  by  the  fact  that  one  firm 
with  an  established  bearing  orchard  of  500  acres  has  removed  the 
trees  from  65  acres  and  is  seriously  contemplating  the  clearing  of 
73  to  100  acres  more  because  the  blight  is  particularly  destructive  in 
that  part  of  the  orchard. 

Well-known  orchardists  in  charge  of  large  properties  assert  that 
the  loss  from  bliglit  in  li)10  approximated  one-tenth  of  the  crop.  The 
fruit  of  some  trees  was  injured  to  the  extent  of  10  per  cent,  of  others 
00  per  cent,  while  some  were  but  slightly  injured.  The  total  loss,  in 
round  numbers,  to  the  industry  must  have  been  over  a  fiuarter  of  a 
million  dollars. 

Both  National  and  State  Governments  have  realized  for  some  years 
that  the  problem  of  combating  the  blight  is  serious,  and  each  has  con- 
ducted in  its  own  way  very  complete  investigations  covering  the  sub- 
jects of  remedies,  especially  the  application  of  sprays.  The  investi- 
gators employed  by  both  the  Nation  and  the  State  are  agreed  that 
spraying  offers  no  sure  means  of  combating  blight.  Extended  but 
incomplete  observations  made  over  widely  separated  areas  indicate 
the  pos-sibility  of  partly  overcoming  the  effects  of  blight  by  the  use 
of  fertilizers  which  stimulate  tlie  trees  to  an  increased  yield,  and 
also  that  irrigation  promises  similar  results,*  Definite  results  from 
more  extensive  and  completed  experiments  are  awaited  with  much 
interest. 

The  latest  findings  relative  to  blight  are  by  the  University  of  Cali- 
fornia experiment  station,  from  whose  Bulletin  203  the  following 
excerpts  are  taken : 

Tlie  iiltlmnte  sohitlun  of  tbe  bllstit  [iroblem  appenrs  to  be  In  tbe  growing  of 
wbIquIs  inimtine  lo  the  bllfiht,  deslnible  ty|ies  of  which  are  already  In  exist- 
ence. Much  work  ie  being  done  at  the  Whittler  hiborntory  In  this  direction. 
This  Involves  the  growing  of  grnfled  ratlier  than  seedling  trees,  anj  thus  op- 
jiortunity  la  given  for  olioice  regiinllng  botli  the  root  and  the  top  of  tbe  tree. 
Each  is  of  great  Imjxnlance.  Extenalve  plantings  have  been  made  at  tl»e 
laboratory  of  nula  of  various  kinds  nnd  aoiirtea  for  the  production  of  root 
Blocks.  These  reiiresent  several  Bi>e<"ioa  of  wiilnnfa  and  also  hybrids  between 
different  six-cies.  P^xi^rieni'e  hua  nlrendy  shown  that  in  the  native  Catlfomia 
blat-ic  walnut  we  liave  a  more  hardy  root  than  that  of  the  English  walnut,  one 
that  Is  more  caimble  of  floiiristilng  under  inifavornble  conditions  and  one  with 
a  much  wider  range  of  aoil.    The  native  walnut  varies,  howeier.  In  iTidivldufll 

■  Oliscrratlon  of  C.  C.  Ti'OBUP.  lin-«ldent  of  Uip  Southern  Cnlltomia  Walnut  Orowm' 
AHflorlatloa. 

>  Itullctln  soil,  CaUrornla  Agricultural  ExpcrimoDt  Station. 
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trees  almost  as  mtieh  ns  the  cultivated  BpecifH,  so  thnt  there  Is  room  for  «iii>- 
fnt  selection  and  discrloii nation  iu  growing  ft  root  stoclc.  The  Oultfomla  walnut 
la  also  divided  more  or  less  distinctly  Into  two  sotuirnte  species.  It  ma;  be 
classed  as  the  eoutbero  Calirornin  and  noriliern  Cnllfornln  types.  The  tree 
which  grows  wild  In  the  southern  pnrt  of-  the  State  has  Its  favorite  hahltat 
npoD  dry,  soniewbat  elevated  hlllaldeB,  with  occasloniil  trees  In  the  valleys  at 
the  foot  of  these  bills.  It  Is  distinctly  a  hillside  rather  thnn  a  valley  tree, 
however.  The  tree  Itself  has  quite  a  shrubby  rather  thaD  a  treelike  form,  aud 
even  in  large  specimens  grown  on  t?>od  noli  with  abundant  water  the  tendency 
Is  still  toward  abundant  branching  rather  than  the  formation  of  a  tall,  clean 

The  origin  of  the  northern  California  walnut  Is  much  in  doubt.  While  this 
tree  is  one  of  the  conimoneHt  grown  for  nhnde  and  ornament  ainiut  many  of  the 
towns  In  central  and  nortbern  Califonila,  yet  there  are  only  a  very  few  places 
where  there  is  any  Indication  of  the  tree  having  been  Indigenous.  Considerable 
attention  bns  lieen  given  to  this  Interesting  question,  and  we  have  found  but 
three  locations  where  the  waltiut  trees  go  back  beyond  the  icnowiedge  of  any 
white  person,  These  are  (1)  near  Walnut  Creeic,  Contra  Costa  County;  (2) 
Walnut  Grave,  Sacramento  Oonuty;  (3)  a  point  in  the  mountains  of  Napa 
County  northeast  of  Napa  City,  near  tlie  top  of  the  west  slope  of  the  so-called 
"  Wooden  Valley."  In  each  of  these  placea,  aud  at  no  other  which  we  can  find, 
there  were  larpe,  old  black  walnut  troea  growing  at  the  time  of  the  first  white 
BettlenienL  These  primeval  trees  do  not  appear  to  ha\-e  been  Indigenous  to  the 
locQlltiea  where  they  are  fonnd,  but  the  question  of  their  origin  Is  an  ex- 
tremely obscure  one.  morphological  and  field  studies  are  t)elng  made  by  Mr. 
Ramsey  upon  this  subject.  The  northern  tree  shows  a  decided  preference  for 
a  moist  valley  soli  In  the  vicinity  of  streams  rather  than  that  of  the  south  for 
growing  on  dry  hillsides. 

Both  the  northern  and  southern  California  walnuts  have  been  found  satis- 
factory as  a  root  stock  for  the  English,  but  we  bare  ns  yet  no  sufficient  comt>ari- 
son  between  tliem  to  Judge  finally  as  to  whicli  Is  the  lietter.  Such  coui]iiirlson9 
are  now  being  made  by  this  division  by  grafting  English  walnuta  on  various 
roots  and  i>lanting  them  in  various  soils.  The  possibility  of  using  for  roots 
some  of  the  not  uncommon  hybrids  between  tlie  California  black,  American 
blacic,  and  English  walnuts  is  also  receiving  mucli  attention,  on  account  of 
the  extremely  vigorous  growth  of  these  trees.  Selected  walnuts  from  all  over 
the  State  as  well  as  from  other  parts  of  the  country  have  been  planted  at 
Whittler,  and  a  very  interesting  nursery  is  In  process  of  development. 

The  selection  of  a  strain  or  variety  of  English  walnut  t>ossessing  immunity 
to  the  blight  as  well  as  desirable  commercial  qualities  is  receiving  much  at- 
tention. Immunity  to  this  disease  Is  not  obtained  entirely  by  actual  resistance, 
but  in  many  coses  by  slmjily  escaping  the  worst  Infection  period,  i.  a,  the 
moist  weather  of  early  spring.  Most  of  tlie  Immune  li-ees  are  such  as  come  out 
rather  late  In  the  spring,  thus  escni'lng  riilber  than  reHlsting  the  blight. 
Several  of  the  ordinary  French  walnuts,  such  as  the  franqiieite  and  Mayette, 
have  this  qunllly  of  lateness  In  an  extreme  degree,  but  this  involves  the  ques- 
tion of  tlie  time  of  harvest  in  the  fall,  an  e^trenicly  lute  crop  not  being  desirable 
In  California.  The  most  promising  trees  found  thtis  far  arc  local  seedlings  of 
foreign  varieties  which  develop  eooiewhat  later  than  our  ordinary  seedlinga 
but  not  so  lute  as  the  French  varieties  mentioned.  A  number  have  been  found 
which  seem  to  Justify  their  planting  as  blight  Immune.  Among  these  we  may 
mention  varieties  which  have  received  the  names  Eureka,  Concord,  Chase,  and 
San  Jose,  as  well  as  the  Franquette  and  Majette  mentioned  above.  All  of  these 
and  matiy  other  varieties  are  being  grown  by  this  division  and  their  value 
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carefully  tested  for  various  portions  of  the  Stata  We  are  now  In  a  poellion 
to  supply  aciouB  of  all  the  ImixirUnt  wulnat  varieties,  as  well  as  a  limited 
number  of  nursery  trees  of  some. 

Que  very  iniiieratlve  pliase  of  this  matter  has  been  the  question  as  to  the  fate 
of  the  present  existing  plantings,  cousistlog  of  masy  thousand  acres  of  fine, 
large,  thriny  trees,  very  siitisfnctory  In  every  way  except  for  the  occasioa^l 
loss  of  a  consldenible  pnrt  of  the  crop  through  their  susceptibility  to  the  disease 
Many  of  these  orchards  lire  extremely  profitable  even  under  present  conditions, 
and  It  Is  evideut  that  by  lucreased  attention  to  soil  fertilization  their  product- 
iveness can  be  niaintntned  In  a  very  satisfactory  degree  In  spite  of  the  disease. 

One  means  of  handling  lai^e  trees  which  are  extremely  susceptible  to  bll^t 
Is  by  top  grafting  them  to  the  more  immune  kinds.  The  methods  of  doing  this 
have  received  the  consideration  of  this  division,  and  much  work  has  been  done 
along  this  line.  During  1Q08  and  1009  a  considerable  number  of  large  treed 
were  top-grafted,  both  by  the  station  and  by  Individual  growers,  with  decided 
snccesB.  Ex|)erlence  elsewhere,  particularly  In  the  central  part  at  the  State 
where  many  large  native  walnuts  have  been  grafted  to  the  English  variety,  hss 
shown  tluit  with  reasonable  success  a  new  top  equal  to  the  original  one  can  be 
put  on  a  large  tree  In  four  years.  In  orcbard  work  the  most  rational  practice 
npiiears  to  be  the  picking  out  and  working  over  of  the  trees  most  susceptible  to 
bllglit  each  year  until  fiuitlly  the  whole  orchard  has  been  changed.  In  this  way 
there  Is  no  marked  loss  from  cutting  off  the  trees  In  any  one  season. 

Another  method  of  working  over  an  old  orchard  consists  In  intersettlng  with 
nursery  trees  of  the  California  black  walnut.  It  Is  more  practical  to  plant  the- 
young  trees  rather  than  the  nuts  In  the  orchard.  The  object  of  this  method  Is 
to  grow  the  black  walnut  trees  up  to  3  or  4  years  old  and  then  graft  them 
In  the  top  to  tlie  desired  variety.  If  the  ground  is  closely  shaded  by  old  trees, 
they  should  be  thinned  enough  to  give  the  young  black  walnuts  a  chance  (o 
grow.  Tbls  thinning  can  be  done  In  most  of  our  older  orchards  without  any 
disadvantage,  as  In  most  of  them  the  trees  are  already  too  thick.  The  yonng 
grafted  trees  will  come  Into  bearing  early,  and  it  Is  possible  by  this  plan  to 
have  a  new  orchard  well  started  by  the  time  It  Is  necessary  to  cut  out  the  old 
trees.  The  advantage  of  a  tree  having  the  black  walunt  trunk  as  well  as  root 
Is  a  very  considerable  one,  owing  to  the  susceptibility  of  the  English  walnat 
trunk  to  sunburn. 

The  extensive  work  by  the  University  investi^tors  entitles  their 
views  to  great  weight  and  those  contemplating  the  planting  of  wal- 
nuts, particularly  upon  the  Pncific  coast,  will  do  well  to  give  them 
careful  consideration. 

SUNBURN    AST)    PEBP0R.\TION. 

The  damage  resulting  from  sunburn  and  "  perforation  "  is  occa- 
sionally serious  enough  to  affect  the  value  of  the  crop  slightly.  Sun- 
burn blackens  both  shell  and  kernel,  thus  injuring  the  sale  of  the 
product.  Perforation  is  denoted  by  the  failure  of  the  shell  to  fully 
develop  or  fill  out.  Sometimes  the  injury  is  in  the  nature  of  small 
openings  throvigh  the  shell:  or,  more  frequently,  very  thin  places. 
Both  troubles  apparently  ore  due  fo  unfavorable  physical  condi- 
tion.s.* 

<A  fulliT  dlKTuwIon  of  HuniiurD  and  pcrroratlon  will  lip  Inund  In  Bulletin  218  of  tbo 
rnllfornla  Aitrknltuml  Rxp«rlment  Station.  f'^-.^^r-tlrt 
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Occasionally  otlier  pests  attack  the  walnut  tree  or  its  fruit,  but 
no  considerable  damage  has  been  reported.  In  a  few  instances  the 
walnut  aphis  has  caused  slight  damage.  Other  insects  that  attack 
the  walnut  are  borers,  which  work  in  the  trunks  of  the  trees,  several 
species  of  Lepidoptera,  which  feed  upon  the  foliage  in  the  larval  or 
caterpillar  stage,  and  the  mit  weevils,  which  feed  upon  the  fruit  and 
in  some  cases  on  the  terminal  twigs.  Growers  encountering  insect 
pests  should  send  speciniens  and  damaged  parts  of  the  tree  to  the  Bu- 
reau of  Entomology,  United  States  Department  of  Agriculture. 
Washington,  I).  C-,  with  a  request  for  information  as  to  the  ways  and 
means  for  combating  them. 

BABVESTINO  THE  CROP  AND  FBEPAAING  IT  FOB  HABKET. 


The  most  important  phase  of  harvesting  tlie  walnut  crop  is  to 
prevent  the  nuts  from  becoming  stained.  The  market  demands  that 
the  nuts  be  a  clean,  bright-yellowish  hue.  This  requirement  may 
be  met  in  two  ways:  (1)  By  care  in  harvesting  to  prevent  the  shells 
from  being  soiled  with  dirt,  stained  with  dye  from  the  hull,  or  dis- 
colored by  rains  or  strong  sunlight;  (2)  by  bleaching  after  being 
cured. 

The  outer  hull  of  the  Persian  walnut  ordinarily  breaks  along  ir- 
regular lines  when  mature  and  permits  the  nut  to  fall  free  to  the 
ground.  During  dry  seasons  part  of  the  crop  fails  to  do  this  or  to 
fall  from  the  tree  at  all  until  outside  force  is  applied,  usually  in  tlte 
form  of  poling  or  shaking.  In  normal  years  it  is  necesHnry  to  pole 
tardily  maturing  nuts  to  keep  the  hnrvesting  period  within  reasonable 
limits.    Such  polings  usually  also  require  hulling. 

By  extreme  care  in  harvesting  it  is  possible  to  escape  the  need  of 
bleaching.  The  natural  color  of  most  varieties  if  fully  preserved  is 
sufficiently  light  to  meet  the  demands  of  all  but  the  most  fastidious 
purchasers.  Let  the  grower  exercise  the  following  precautions: 
So  far  as  possible  gather  the  nuts  just  as  the  hulls  open  fo  free  them. 
Allow  none  to  remain  long  exposed  to  direct  sunlight,  rain,  or  dew, 
or  in  contact  with  the  soil,  or  attached  to  parts  of  the  broken  hull. 
Let  freshly  gathered  nuts  remain  for  only  the  shortest  time  possible 
in  picking  boxes,  sacks,  or  other  receptacles  before  subjecting  them 
to  the  cleaning  process.  Care  must  be  taken  that  the  nuts  are  not 
kept  too  long  in  water,  as  such  treatment  is  liable  to  partly  unseal 
them.  A  spray  of  water  playing  over  a  slatted  revolving  cylinder 
fully  serves  the  purpose.  Twelve  fo  fifteen  minutes'  active  rolling 
and  nibbing  is  ample  to  remove  soil  particles  and  the  hull  fiber  from 
the  nuts.    Then  remove  the  nuts  to  slatted  trays  3  by  6  feet  and  3  tf 
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G  inches  deep.  If  the  sunlight  is  intense  the  trays  are  placed  in  a 
shaded  area,  as  under  partially  defoliated  trees  or  light  screens, 
where  a  current  of  air  rapidly  absorbs  the  excess  water  of  the 
cleansing  bath.  If  the  rays  of  a  declining  sun  are  not  too  hot,  the 
trays  are  spread  on  the  ground  (fig.  23)  or  on  low  horses  in  an  open 
space.  Prolonged  exposure  to  a  hot  sun  discolors  the  shells  and  sets 
oil  fi^ee,  which  hastens  rancidity  when  the  nuts  are  afterwards  stored. 
Should  fall  rains  attend  harvesting  operations,  place  the  trays  in  an 
artificial  dryer  where  a  current  of  moderately  warm  dry  air  may  be 
passed  over  the  nuts  for  a  few  hours. 


I.  23. — Screening  ami  curlni;  I'cralau  walauU  at  Anabelm,  Cal. 


After  being  subjected  to  this  preliminary  drying  process  10  or  12 
hom-s  in  the  ca^^e  of  the  dryer  and  3  to  5  days  when  exposed  to  the 
open  air  the  trays  of  nuts  are  stacked  in  tiers  4  to  6  feet  high  for  a 
week  or  10  days,  during  which  the  nuts  cure,  or  they  may  be  placed 
in  bins  which  permit  free  circulation  of  air,  and  should  receive  fre- 
quent turnings.  After  being  fully  cured  they  are  graded  by  pass- 
ing them  over  an  oscillating  inclined  plane  of  wire  screen  or  through 
an  inclined  cylinder  of  the  same  material,  the  slightly  oblique  mesh 
of  which  varies  from  1  inch  to  1-^  inches  square.  With  either  ap- 
paratus the  motion  is  slow,  not  more  than  10  or  12  revolutions  of 
the  cylinder  per  minute  or  a  corresponding  number  of  oscillations 
of  the  plane. 
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Nuts  which  fail  to  free  themselves  from  the  shell  ut  the  time  of 
falling  from  the  tree  (called  "  sticktights  ")  are  hullecl  by  hand  or 
put  through  a  machine  similar  to  a  corn  shelter  (fig.  24).  For  a 
large  quantity  the  machine  method  is  quicker  and  cheaper  than 
the  hand  method;  Sticktights  are  usually  due  to  want  of  water 
just  prior  to  ripening.  In  dry  seasons,  where  possible,  a  moderate 
application  of  water  should  be  given  the  trees  just  before  the  hulls 
complete  their  growth.  This  treatment  promotes  plumpness  of  the 
hulls,  which  in  consequence  separate  freely  from  the  nuts. 


ASSOKTINO. 

Having  passed  the  gratler,  which  separates  them  into  two  grades, 
the  nuts  are  next  more  or  less  closely  hand  picked.  This  nMsorting 
operation  removes  ill-formed,  discolored,  sunburned,  and  blighted 
nuts,  and  those  with  broken  or  perforated  shells.  In  some  instances, 
especially  when  the  crop  is  wholly  prepared  at  home,  the  hand 
picking  is  done  while  the  nuts  are  passing  over  the  grader.  In  the 
smaller  processing  plants  assorting,  generally  performed  according 
to  a.  very  liberal  view  of  what  constitutes  standard  grades,  is  done  at 
any  stage  from  grading  to  sacking  as  convenience  suggests. 

PROCESRINO. 

When  commercially  considered  the  southern  California  crop  is 
usually  processed,  because  under  present  demands  for  a  bleached 
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nut  this  operation  offers  the  easiest,  cheapest,  and  most  expeditious 
means  of  handling  the  crop.  Processing  is  responsible  for  a  num- 
ber of  practices  that  are  distinctly  local,  such  as  gathering  the  nuts, 
at  less  frequent  intervals  than  where  processing  is  not  practiced,  and 
grading,  bleaching,  assorting,  sacking,  and  selling  in  a  specially 
equipped  central  plant  on  a  basis  determined  by  representatives  of 
both  grower  and  dealer.  ^Vhen  the  nuts  are  sufficiently  cured  at  the 
orchard  they  are  sacked  and  taken  to  the  processing  plant  at  or  near 
the  shipping  point,  where  they  are  received  and  weighed,  the  grower 
being  given  a  receipt  for  each  lot  as  delivered. 

To  secure  a  uniform  product  the  selling  associations  issue  instruc- 
tions to  the  growers  covering  detail.^  of  the  various  harvesting  opera- 
tions. As  the  associations  are  composed  of  the  growers  as  stock- 
holders it  amounts  to  the  issuance  by  the  growers  of  a  set  of  rules 
for  their  own  guidance  in  cooperative  effort.  The  following  instruc- 
tions, issued  by  the  Los  Nictos  and  Ranohito  Walnut  Growers'  Asso- 
ciation, of  Rivera,  Cal..  are  representative  of  the  action  taken  by 
such  organizations  in  southern  California ; 


ASeOCIATIOR    I 

PU-kiHff.—The  mits  shmiUl  lie  |>lck^  uii  as  soon  ait  iiructlcnble  and  niir 
atloH-ed  1(1  lie  on  tlie  groiiiid  fur  iiiiy  grent  leiiKlii  of  time.  The  hhii  or  fog  will 
Injure  the  iiient  of  the  nut  or  niiir  the  apiienrnnce  of  the  bIipII.  tijieclnlLy  wljl 
this  be  the  t-nse  where  the  outer  hull  a<lhereH  to  the  nut  ufter  It  has  fallen  from 
the  trea  The  nuts  should  not  he  iwled  from  the  tree  before  fully  ripe.  A  pok- 
with  an  iron  Iiook  at  one  end  will  siifflcp  to  looneii  the  rljie  nuts.  Place  the 
hook  over  the  limb  of  the  tree  and  suddenly  Jerk  the  pole:  this  will  do  the  work. 

Cleanini/.—The  niilfi  should  not  remnin  in  the  pIcktuR  sacks  for  any  lenKth 
of  time;  If  they  do  iNith  llie  meat  and  sbeils  are  liable  tu  become  luokly, 
thereby  lujurinic  the  quality  and  a|i|>earance  of  the  nuts.  The  niita  ^oulO  t>e 
thomnghly  wnHhed  Iwfore  bi'Inc  placet!  In  the  trays  to  dry  and  cure.  The 
wafhiuK  can  best  be  done  as  the  nuts  are  taken  fnim  tbe  )>icktnf(  sacks  and 
before  the  dirt  adherini;  to  tlie  shell  and  the  Etalo  from  the  ^een  hull  dries. 
The  iTllndcr  washer  will  he  found  to  be  the  best  for  washing  the  nuta.  Tbe 
time  It  takes  to  wnf<h  the  unts  will  dejiend  on  the  condition  of  them,  say  from 
10  to  20  minutes:  use  I'lenty  of  water. 

Drffiiif/.—Aft^v  tbe  nuts  are  thoroughly  cleaned  they  dtould  be  placed  on 
trays  in  the  sun,  If  not  too  warm,  imtll  thoronjthly  cured.  The  lenfrtb  of  time 
will  deiiend  on  the  condition  of  the  nuta  and  the  weather.  From  4  to  8  days 
will  usually  be  sufficient.  When  the  nuts  are  well  cure<l  the  meats  will  be 
quite  brittle:  by  this  test  you  can  fell  when  the  nuts  are  properly  cnred.  Cure 
should  be  taken  In  drying  soft-shell  nuts.  Too  much  sunBhIne  will  cause  the 
nut  to  open;  also  the  heat  of  the  sun  If  very  warm  will  start  tbe  oil  In  the 
nienls,  (lierehy  canning  tlie  nut  to  be<-ome  rancid.  During  foggy  weather  the 
nuts  in  llie  trays  should  Iw  covei'wl  diirhiR  the  nighttime.  This  can  ««aily  be 
done  by  stacking  the  trays  one  ui>on  the  other  and  eoverlnft  the  top  tray  with 
burlap  or  nii.v  oilier  material. 

niciulinff  ji7uM(a.— While  the  blending  plants  are  expected,  so  far  ns  the  «p- 
jiearance  (s  con<-emed,  to  greatly  Improve  our  gnide  of  walnuts,  they  will  In 
nowise  change  the  work  of  the  grower  In  prejinrlng  (he  nuts  for  market,  except 
sacking  and  delivering  the  crop  to  the  walnut  housea.    It  la  eeipedally  recom- 


HAHVESTING  THE  CHOP  AND-PHBPABING  IT  FOB  MABKET.         97 

mended  that  the  growers,  In  delivering  their  walnuts  to  the  aaBociatlon,  use  the 
ordinary  grain  or  barley  wtcke,  that  the  Backs  be  Oiled  nnlformly  and  sewed, 
and  that  the  name  of  the  grower  be  stenciled  on  oppoelte  sides  of  each  sack  to 
prevent  loss  of  Identity  of  the  nuts  before  being  placed  In  the  bl«idlng  plant; 
and  also  to  Insure  the  return  of  the  delivering  sacks  to  the  owner. 

Twine. — The  aasoclntlon  will  Issue  to  stockholders,  at  cost,  from  the  Rivera 
Walnut  House  on  specific  dates  skein  twine  (or  the  use  of  stockholders  for 
sewing  the  grain  or  delivering  sacks. 

All  walnnts  will  be  weighed  when  received  from  the  grower  and  receipt  for 
net  weight  given.  Payment  will  be  made  In  accordance  wltb  the  by-laws  of 
the  association  as  soon  as  accounts  can  be  made  up  after  shipments  of  walnuts 
begin. 

After  receipt  of  the  ruts  at  the  processing  plant  they  are  conveyed 
to  the  first  of  a  series  of  power-operated  machines,  where  they  are 
screened  from  any  foreign  substances  gathered  with  the  crop.  After 
screening  they  are  passed  through  the  bleacher  and  then  through  the 
grader,  though  sometimes  grading  precedes  bleaching.  The  nuts  are 
next  taken  to  assorters  on  an  endless  belt  and  carried  to  especially 
constructed  aerating  bins  from  which  they  are  sacked  and  shipped. 


From  the  screening  machine  the  nuts  pass  into  and  lengthwise 
through  a  cylinder  about  20  inches  in  diameter  and  5  feet  long,  made 
of  standard-size  wire  screen.  This  cylinder,  called  a  grader,  is  set 
on  an  incline  of  about  15°  and  when  rotated  slowly  allows  the 
smaller  nuts  to  pass  through  the  mesh  while  the  larger  ones  pass  out 
at  the  lower  end,  separating  the  nuts,  though  not  very  accuratelyj 
into  two  grades  called  firsts  and  seconds. 

To  the  writer  there  appears  to  be  a  weakness  in  the  present  method 
of  marketing  the  crop.  The  product  of  the  average  orcliard  ought 
to  have  its  firsts  again  separated  into  two  grades  if  the  crop  is  to 
obtain  the  returns  to  which  it  is  entitled  in  comparison  with  other 
orchard  crops.  The  average  difference  in  price  between  firsts  and 
seconds  is  about  20  per  cent,  somewhat  less  when  prices  are  high  and 
rather  more  when  prices  are  low.  Ordinarily  there  is  as  much  dif- 
ference between  the  sizes  of  the  nuts  marketed  as  firsts  as  between 
firsts  and  seconds,  with  the  proportion  reversed.  The  usual  propor- 
tion between  firsts  and  seconds  is  9  to  1,  On  this  basis,  regrading  of 
the  firsts  would  put  9  per  cent  of  the  crop  in  a  grade  above  the  present 
first  grade.  This  part  of  the  crop  on  the  present  price  scale  would 
bring  to  the  producer  a  net  profit  of  nearly  2  per  cent  above  what  is 
now  received,  since  there  would  be  no  additional  cost  in  making  the 
new  grade.  Should  the  walnut  crop  of  the  future  be  grown  in  large 
part  upon  grafted  trees  the  above  sizes  and  prices  may  not  hold, 
since  the  fruit  from  grafted  trees  is  much  more  uniform  than  from 
seedlings.  Data  of  Franquette,  Wiltz,  and  Concord  nuts  grown, 
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respectively,  in  the  Vrooman,  Wiltz,  and  Hutchinson  orchards  of 
grafted  trees  show  less  than  5  per  cent  of  seconds  in  the  average  crop 
and  practically  no  variation  in  the  size  of  the  nuts  rated  as  firsts. 
Should  like  results  prevail  in  future  orcharding,  and  leading  authori- 
ties in  all  walnut  districts  are  freely  of  that  opinion,  there  may  be 
little  need  to  increase  the  number  of  grades  in  future  except  with 
reference  to  varieties.  The  trade  requirements  of  the  future  will  de- 
mand that  grades  be  distinguished  in  other  respects  than  by  size 
alone.  In  addition  to  grading  for  size  and  its  accompanying  crack- 
ing percentage  as  at  present,  the  interests  of  the  industry  make  it 
evident  that  steps  must  soon  be  taken  to  insure  grading  on  a  more 
comprehensive  basis.  The  nut  trade  suffers  materially  from  insuffi- 
cient discrimination  in  such  points  as  the  following:  Form  of  nut; 
bleaching,  sealing,  uniformity  in  type,  smoothness,  regularity,  color, 
and  thickness  of  shell;  cracking  percentage;  darkness,  veining,  and 
astringency  of  pellicle;  lean  or  fat  kernels;  toughness,  tenderness, 
crispness,  flavor,  and  quality  of  flesh. 

Were  walnuts  graded  as  closely  as  oranges,  lemons,  apples,  and 
pears  there  would  be  at  least  one  more  grade,  and  probably  two, 
which  would  bring  the  grower  of  extra-large  or  fancy  nuts  a  cor- 
responding advance  in  revenue,  with  added  incentive  toward  raising 
the  grade  and  quality  of  the  output, 

BLEACHING. 

From  the  grading  machine  the  nuts  pass  to  (he  bleacher,  a  cylin- 
drical piece  of  machinery  similar  in  size  to  the  grader  but  made  of 
straight  wire  rods  running  lengthwise  and  held  in  position  by  en- 
circling cross  wires.  After  being  sprayed  with  electrolyzed  brine  in 
passing  through  this  machine,  which,  like  the  grader,  is  supported 
on  an  incline,  the  first-grade  nuts  are  carried  to  a  drying  bin  to 
remain  for  a  few  days,  where  air  currents  may  circulate  freely 
among  them.  Meantime  the  seconds  separated  by  the  grader  are 
placed  in  sacks  to  await  their  course  through  the  bleacher  when 
the  firsts  have  passed  out.  As  the  firsts  and  seconds  leave  the  bleacher 
on  endless  belts  for  the  finishing,  aerating,  or  drying  bins  they  are 
handpicked  or  assorted.  The  sorts,  called  culls  or  shells,  are  placed 
in  separate  bins  and  sold  to  confectioners  or  concerns  that  engage 
in  the  preparation  of  shelled  meats  for  market. 

Electrolytic  bleaching  is  far  superior  to  the  clilorid  of  lime  batb 
or  sulphur  fumes.  Being  simple  in  preparation,  clean,  and  effective, 
it  is  less  injurious  to  the  nuts  and  more  wholesome  for  the  con- 
sumer, as  little,  if  any,  material  gets  into  the  nuts,  and  then  only 
into  those  that  are  unsealed.  The  solution  used  is  made  by  dis- 
solving 5  pounds  best-grade  dairy  salt  in  100  gallons  of  water.  This 
solution  is  placed  in  a  battery  jar  and  an  electric  current  of  95  to 
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110  volts  is  applied.  The  variation  in  the  strength  of  the  current 
depends  upon  the  purity  of  the  salt.  The  cell  containing  the  liquid 
is  kept  at  a  temperature  of  90°  to  95°  F.  It  is  applied  to  the  nuts 
as  a  spray  with  a  pressure  of  about  80  pounds. 

As  soon  as  the  bleached  nuts  are  dry  they  are  sacked  in  the  same 
manner  as  the  wheat  crop  of  the  Pacific  coast.  In  some  instances, 
for  convenience  in  identification  while  being  handled,  the  sacks  car- 
i-ying  the  firsts  have  stamped  upon  them  lengthwise  a  distinct  colored 
band  or  broad  stripe. 

A  perceptible  opposition  to  bleaching  is  manifest  on  the  part  of 
those  consumers  familiar  with  both  the  bleached  and  the  unbleached 
product.  Undoubtedly  some  of  this  unfavorable  criticism  in  the  past 
has  been  deserved,  since  it  is  well  known  that  the  old  process  of  dip- 
ping in  chlorid  of  lime  permitted  more  or  less  of  the  solution  to 
enter  nuts  not  well  sealed,  ^ende^ing  them  disagreeable  to  the  taste. 
This  objection  is  avoided  by  the  bleaching  process  already  described, 
known  as  the  salt  bath,  in  which  the  solution  rarely  enters  the  shell, 
and  if  it  does,  nothing  more  than  a  mild  salty  taste  is  detected.  An- 
other objection  to  bleaching,  which  further  investigation  may  over- 
come, is  that  it  prevents  the  proper  curing  of  the  kernel  through  the 
destruction  of  the  enzymes  or  other  agents  that  develop  in  the  un- 
bleached nut. 

While  the  bacteriologist  is  settling  this  question  perhaps  we  may 
iiscertain  how  to  harvest,  cure,  and  market  the  crop  without  the 
necessity  of  bleaching.  At  present  a  limited  quantity  of  unbleached 
nuts  are  so  marketed  and,  so  far  as  known,  bring  prices  equally 
high.  The  public  will  soon  learn  to  accept  the  natural-colored  nut, 
provided  it  is  clean,  unstained,  and  sold  at  the  same  price.  The 
problem  involves  change  in  harvesting  practices,  and  doubt  arises 
as  to  the  possibility  of  producing  as  uniformly  clean  and  bright  an 
output  as  is  now  offered  by  electrolytic  bleaching  without  materially 
increasing  the  cost  of  production.  In  the  face  of  what  promises  to 
be  a  growing  sentiment  against  bleaching  on  the  part  of  consumers 
who  require  a  high-grade  or  fancy  nut,  the  grower  is  likely  to  order 
his  product  to  meet  the  consumer's  demand. 


In  the'  main,  the  keeping  qualities  of  walnuts  are  excellent,  but  in 
order  to  insure  the  best  results  in  storage  they  should  be  kept  in  a 
cool  dry  room  constructed  to  exclude  insects;  otherwise  wormy  nuts 
will  result  from  prolonged  stornge.  Exposed  to  damp,  nuts  soon 
mold  or  decay,  and  even  when  dry  the  nuts  will  become  rancid  if 
kept  too  long.     Dr.  Thomas  A.  Knight,  writing  in  1811,  said : 

I  bnre  BiibBequently  found  ttiat  botb  clientnutB  and  walnuts  mnj  bf  preserve*! 
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log  them  witb  earth  (as  potatoes  are  usually  covered  Id  the  gardens  of  cot- 
tagers) and  mingling  a  sufflelpnt  quantity  of  moderately  dry  toold  with  tint 
nuts  to  occupy  the  space  between  them.' 

Such  a  practice  might  not  be  amiss  for  the  orchardist  keeping  his 
own  crop,  but  would  be  impracticable  when  the  market  demands  a 
clean,  bright,  or  bleached  product.  To  meet  this  demand  there 
appears  to  be  only  one  course  to  follow,  and  that  is  to  subject  the 
crop  to  cold  storage  after  being  fully  cured.  A  temperature  such  as 
is  maintained  for  the  storage  of  apples  ought  to  be  suitable  for 
walnuts,  though  no  reports  of  experiments  upon  this  point  have  been 
made. 

With  walnuts  that  are  to  be  stored  for  an  extended  period  care 
must  be  exercised  in  the  selection  of  thoroughly  sealed  nuts  unless 
they  are  placed  in  air-tight  chambers  and  kept  cold.  In  ordinary 
storage  chambers  weakly  sealed  nuts  are  subject  to  serious  damage 
by  worms  and. weevils.  Experiments  now  being  made  in  the  storage 
of  pecans  by  C.  A.  Reed,  of  the  Department  of  Agriculture,  promise 
excellent  results.  Kernels  cracked  in  1911  were  placed  in  vacuum- 
sealed  glass  jars,  and  on  being  opened  in  March,  1312  were  found  as 
crisp  and  fresh  as  when  cracked.  During  this  period  the  jars  were 
stored  in  an  office  room  at  ordinary  temperature.  While  storing  wal- 
nuts commercially  is  somewhat  different  from  this  treatment  of 
pecans  in  that  the  larger  number  of  stored  nuts  will  be  unshelled, 
there  appears  to  be  no  reason  why  the  method  should  not  give  as 
good  results  with  walnuts  as  with  pecans. 

WAXNTTT  OBOWma  AS  A  BXTSIKESS. 


PRODUCTION  AND  CONSDMFnON. 


During  the  years  of  the  past  decade  the  quantity  of  walnuts  mar- 
keted in  the  United  States  has  been  approximately  as  follows: ' 
Taeu-  Ul.—Prmlatt  italnuts  markclpfl  In  the  Unitptl  BInteg.  1902-1911. 
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According  to  the  French  ratio  the  shelled  product  is  equivalent  to 
slightly  more  than  40  per  cent  of  the  whole  nut.  The  estimate  of 
the  total  American  consumption  here  given  is  based  on  this  ratio  for 
the  imported  product.  It  thus  appears  that  the  people  of  the  United 
States  during  1910  consumed  approximately  33,000  tons  of  walnuts, 
more  than  25,000  tons  of  which  were  imported.  About  five-sevenths 
of  the  importations  came  from  France,  while  the  larger  part  of  the 
other  two-sevenths  came  (in  the  order  of  the  quantities  imported) 
from  Italy,  Turkey  in  Asia,  Austria-Hungary,  the  United  Kingdom, 
and  the  Chinese  Empire.  Practically  all  of  the  home-grown  com- 
mercial crop  was  produced  in  California,  though  Oregon  sold  a  few 
carloads.  A  few  thousand  pounds  were  marketed  from  small  orchards 
and  individual  garden,  lawn,  or  roadside  trees  in  Washington,  New 
York,  Pennsylvania,  Maryland,  New  Jersey,  and  Delaware,  while 
scattered  trees  in  Michigan,  Ohio,  Virginia,  West  Virginia,  Texas, 
and  Georgia  yielded  a  few  hundred  pounds  for  home  use. 

A  great  opportunity  evidently  exists  for  extending  the  area  of 
production  of  the  home  crop.  The  present  activity  to  secure  hardier 
disease-resistant  varieties  of  high  quality  und  to  improve  the  methods 
of  propagation  is  evidence  of  the  effort  to  take  advantage  of  this  op- 
portunity. The  interest  of  the  public  also  suggests  extended  trial  of 
the  more  promising  hardy  varieties  over  a  wide  range  of  such  terri- 
tory as  appears  at  all  suited  to  the  successful  cultivation  of  this  tree. 


There  are  authentic  records  of  individual  trees  in  Europe  yidding 
as  much  as  2,000  pounds,  while  the  largest  yield  recorded  for  an 
American  tree  is  712  pounds.  This  tree,  known  as  the  Payne  tree, 
located  at  Campbell,  Cal.,  is  of  magnificent  proportions.  It  orig- 
inated by  the  planting  of  a  California  black  walnut  in  1871,  In  1896 
the  tree  was  top-worked  with  wood  of  the  Santa  Rosa  Persian  walnut. 
Though  originally  planted  in  a  row  with  others,  it  grew  so  rapidly 
from  the  start  that  it  soon  overshadowed  the  others  and  has  prac- 
tically become  an  isolated  free,  except  for  a  white  walnut,  or  butter- 
nut, some  60  or  more  feet  away.  Growing  upon  a  deep  fertile  soil  and 
fed  by  the  wash  of  the  barnyard,  the  crop  of  this  tree  is  not  a  fair  cri- 
terion by  which  to  approximate  the  yield  of  a  commercial  orchard, 
though  it  has  often  served  that  purpose  for  the  promoter  of  walnut 
orchards  sold  on  the  installment  plan.  In  favorable  seasons,  with 
orchards  growing  upon  deep  rich  soils  well  supplied  with  moisture, 
it  is  not  unusual  to  harvest  from  an  acre  of  seedling  trees,  20  years 
of*age,  a  ton  or  more  of  marketable  nuts,  but  a  conservative  basis  for 
investment  is  1,000  to  1,200  pounds.  The  following  statement  from 
the  books  of  a  successful  grower  in  the  Rivera  section  of  California 
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exhibits  the  results  of  an  average  orchard  well  managed.  He  had 
trees  covering  8  acres  27  years  old,  15  acres  16  years  old,  12  acres  12 
years  old,  and  7  acres  10  years  old,  which  produced  during  1910  nuts 
to  the  gross  value  of  $5,200,  or  an  average  of  $128.85  per  acre.  His 
approximate  yield  per  acre  was  825  pounds  for  16-year-old  trees. 
Statements  of  a  yearly  product  considerably  higher  than  these  figures 
are  frequently  published,  but  careful  inquiry  among  scores  of  suc- 
cessful growers  in  Oregon  and  California  does  not  confirm  them  for 
average  yields,  one  year  with  another,  under  varying  conditions  of 
soil  and  climate.  It  must  be  remembered,  however,  that  statistics  of 
yield  from  commercial  orchards  are  taken  at  present  almost  exclu- 
sively from  orchards  of  seedling  trees,  which  are  unquestionably  less 
prolific  than  grafted  trees  of  selected  parentage.  Though  no  au- 
thentic records  are  available,  it  is  asserted  that  grafted  trees  of  pro- 
ductive varieties,  besides  coming  into  bearing  earlier,  yield  20  per 
cent  more  nuts  than  average  seedling  trees.  This  estimate  appears 
conservative  when  we  consider  that  grafted  trees  may  also  be  immune 
to  blight.  Further,  the  product  of  grafted  trees  brings  a  hi^er 
price  upon  the  market.  In  the  prices  quoted  for  the  output  of  the 
Southern  California  Walnut  Growers'  Association  for  1910  nuts 
from  grafted  trees  were  favored  by  a  16§  per  cent  advance  over  the 
general  seedling  crop.  These  two  items  are  of  weight  when  the 
factors  in  profitable  orcharding  are  under  consideration. 

'tJiRf-r.  l\ .—statement  ihoiting  number  of  farms  reporting  Pcrtian  valnittt. 
treeH  of  bearing  and  nonhealing  age,  guantilg  produced,  anJi  value,  eennu*  of 
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PO«M)   VALUE. 

According  to  Prof.  M.  E,  Jaffa,  of  the  University  of  Onlifornia, 
who  has  made  extended  analyses  of  the  composition  of  nuts  and 
other  foods,  walnuts,  inclusive  of  the  shells,  are  estimated  to  com- 
prise a  waste  of  about  58.8  per  cent  of  the  uncracked  nuts  as  usually 
found  upon  the  market  They  have  a  value  as  represented  by  the 
heat  units  (calories)  they  furnish,  pound  for  pound,  comparable  with 
other  food  products,  as  shown  in  Table  V.' 

Table  V. — Areraoc  fufi  raluc  of  walnuts  aa  compared  to  other  food  products. 
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Considering  the  comparative  value  of  walnuts  and  other  food 
products,  it  is  evident  that  the  walnut  can  not  be  rated  according  to 
present  market  prices  as  an  article  of  ordinary  diet.  Before  the 
Persian  walnut  can  become  an  article  of  daily  consumption  the  crop 
must  be  produced  in  much  lai^r  quantities,  necessitating  extensive 
additional  acreage.  Relatively  little  high-class  land  suitable  for  the 
Persian  walnut  is  available  in  southern  California,  except  at  very 
high  cost.  This  region  offers  several  thousand  acres  suitable  for 
the  production  of  this  crop,  provided  care  is  used  in  the  selection  of 
site  and  varieties,  though  the  fact  is  that  m'uch  of  this  acreage  will 
probably  be  planted  to  crops  yielding  earlier  and  more  profitable 
returns.  It  will  be  necessary  to  enter  other  districts  if  the  crop  is  to 
keep  pace  with  the  increased  consumption,  and  preliminary  tests 
warrant  the  statement  that  the  crop  can  l>e  successfully  and  profitably 
grown  in  other  sections. 

In  connection  with  the  topic  of  food  value,  it  may  be  well  to  call 
attention  to  one  or  two  features  of  the  American-grown  nut  that 
merit  attention,  especially  by  those  engaged  in  its  improvement. 
Tlie  connoisseur  of  nuts  is  persistent  in  his  assertion  that  the  kernels 
of  the  French  varieties  when  grown  in  the  United  States  are  much 
more  starchy  than  when  grown  in  France.  He  also  asserts  that  many 
of  our  best  American- grown  nuts  are  more  or  less  bitter  and 
astringent 

These  criticisms  are  not  made  in  a  spirit  of  disparagement  but 
of  helpful  suggestion.  It  is  assumed  that  if  our  nucictilturists  have 
accepted  ideals  placed  before  them  effort  will  be  made  to  embody 
these  ideals  in  American  seedlings,  insuring  sooner  or  later  a  nut 
vastly  improved  in  those  properties  that  make  a  product  of  the 
highest  quality. 

At  present  the  American  public  does  not  discriminate  between  the 
different  varieties,  types,  or  qualities  of  walnuts.  When  the  home 
product  shall  equal  or  excel  home  consumption  more  discrimination 
will  be  shown.  Already  American  growers  are  awake  to  the  need 
of  arousing  the  public  to  an  appreciation  of  the  fact  that  the  first- 
grade  home  product  is  not  to  be  classed  with  the  foreign  varieties 
generally  used  for  replacement  purposes. 

It  is  opportune  to  have  this  matter  of  American  quality  brought 
to  the  attention  just  as  we  are  beginning  a  notable  advance  in  the 
improvement  and  culture  of  this  nut.  and  to  the  critici^n  and  de- 
man<l  of  the  connoisseur  we  shall  be  indebted  for  stimulation  in  the 
develoi)ment  of  new  and  better  varieties. 

INVESTMEXT  AND  OPERATION. 

Though  seasonal  variations  bring  more  or  less  change  in  the  tillage 
operations  of  a  walnut  orchard,  the  following  figures  recording  the 
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experience  of  growers  throughout  California,  Oregon,  and  Wash- 
ington may  be  considered  a  conservative  estimate  of  the  investment 
and  expenses  necessary  to  produce  and  market  an  average  crop  of 
walnuts.  The  average  crop  one  year  with  another  from  trees  15  to 
25  years  of  age  is  1,000  to  1,200  pounds  per  acre. 

In  the  States  named  firKt-class  land  suitable  for  walnut  growing 
cleared  and  ready  for  planting  costs  $150  to  $1,000  per  acre  accord- 
ing to  location.  In  outlying  sections,  especially  in  northern  Cali- 
fornia, Oregon,  and  Washington,  land  may  be  bought  for  $100  per 
acre.  In  sections  where  the  walnut  finds  a  congenial  home  higher 
prices  prevail.  Grafted  trees  cost  $1  to  $1.50  each;  preparation  of 
the  soil  and  planting  the  trees,  $4  to  $6  per -acre;  pruning,  75  cents 
annually  per  acre  as  an  average  for  the  first  10  years;  two  or  three 
times  that  amount  for  the  next  10-year  period,  and  slightly  more 
afterwards;  tillage,  $12  to  $20  per  year  if  no  intercrops  are  grown; 
irrigation,  $2  to  $6,  according  to  character  of  soil,  season,  age,  and 
bearing  of  the  trees;  fertilizers  and  cover  crops  (for  nitrogen  and 
humus)  $2.50  to  $5;  supei-phosphate,  $8  to  $10;  harvesting,  $20  to 
$30  per  ton ;  charges  for  processing,  $10  per  ton;  commission  on  sales, 
7^  per  cent.  The  average  price  of  the  product  during  the  past  10 
years  has  been  12^  cents  per  pound  f.  o.  b.  at  point  of  shipment  on 
the  Pacific  coast. 


Note. — Since  the  second  imragrajdi  on  pnge  20  was  written,  the  severe  winter 
of  1911-12  wrought  euch  damiige  to  alt  Pereian  walnnt  trees  on  tbeir  own  rootn 
ttiiLt  It  is  neceSBiiry  to  change  tile  tenor  of  tbe  Statements  therein.  Throughout 
eastern  Pennsylvania  and  in  the  District  of  Colnmbla  mnuy  old  trees  were  killed 
outright  or  so  severely  injnred  that  they  will  die  within  a  year  or  two.  In 
those  instances,  however,  where  the  writer  has  made  a  personal  exninination 
the  trees  were  foand  to  be  growing  under  the  unfavorable  conditions  usually 
prevalltng  in  the  walled-up  back  yards  of  cities.  A  few  trees  growing  under 
the  more  favorable  environments  surrounding  country  houies  in  this  same 
territory  have  been  reported  iis  suffering  severe  Injury  from  the  low  tempera- 
tures, —20'  to  —33°  F.,  of  January.  1912. 
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Plate  I.  (Frimtinpievc.)  A  well-kept  Persian  wiilnut  orchard  In  California, 
lllustnitliig  llie  thorougb  tillage  tliat  may  be  readily  maintained  among 
low-headed  trees- 

Platb  11.  Aarletlea  of  walnuts — I.  The  principal  species  nnd  hybrids  now  m- 
traetlng  nttraition  In  this  country.  Upper  row,  from  left  to  right:  Royal 
{Juglan*  nigra  X  Juglang  catifomica).  Paradox  iJugtanx  regia  X  Jugla«» 
cali/orajco),  Ignotum  {JugSanit  regia  X  Juglans  cinerea).  Butternut,  or 
white  walnut  (Juglam  cinerea).  Middle  row :  Slebolde  Japan  walnut 
(Juglans  aieboldlana).  Chinese  walnut  (Juglans  ri-gia  sinensis).  Heart- 
shaped  Japan  walnut  (Juglans  cordiforinig).  Lower  row  :  Anierlcan  black 
walnut  (Juglans  nigra);  (Juglans  californira),  northern  form.  California 
black  walnut,  Boutbem  form;  rock  or  Tesas  walnut  (Juglans  rupntirin). 
flat  form:  roch  or  Texas  walnut  (Juglans  mpestrls),  Iodk  form;  rock  or 
Texas  walnut  (Juglans  rupcstris  minor),  Arizona  form. 

Plate  III.  Varieties  of  walnuts — If.  Top  row,  left  to  right:  Bijou,  Klondike. 
Huneydew.    Bottom  row :  Hail.  Payou,  Meylan. 

Plate  IV.  Varieties  of  walnuts — III-  Upiwr  row,  left  to  right:  Grenoble,  Santa 
Rosa,  Persian,  Sorrento.  Lower  row:  Santa  Barbara,  Santa  Bartiars 
(Williams  form),  Santa  Barbara  (More  form),  HardshelL 

Plate  V.  Varieties  of  walnuts — IT.  Upper  row,  left  to  riitht:  Mayette.  Con- 
cord, Ward.  Chelan.    Lower  row :  Neff,  Franquctte,  Parlrfenne,  Netw. 

Plate  VI.  Varieties  of  walnuts— V.  Upper  row,  left  to  right:  Two  French 
seedlings  (varieties  on  the  same  tree).  Fertile,  Chat>erte.  Gnmtterland. 
Lower  row  :  Ptacentia.  Mayquette,  Kaghnzi,  Chase. 

Plate  VU.  Varieties  of  walnuts— VI.  rpi>er  row.  left  to  right:  Ford,  Kur^a, 
Rush.  Prince.     Lower  row:  Holdeo,  Treyve.  Payne.  Proliflc, 

Plate  VIU.  Varieties  of  watuute — VII,  Up|)er  row,  left  to  right:  Alplnev  Jour- 
neay.  Mount,  Clurter.  Lower  row ;  Vourey.  Hubbard.  Serotlna.  Late  Fer- 
tile, Cutleiif. 

Plate  IX.  Vorielles  of  walnuts — VIII.  I'p|)er  row.  left  to  right:  Halea,  Kees- 
ling,  Milbauk,  Ijtne.     Lower  row:  Hays,  Liiliinde,  Derby,  I^ea,  Sinclair. 

Plate  X.  Varieties  <•!  walnuts— IX.  L'i)i>er  row,  left  to  right ;  Chase  2,  Chase  1, 
KaghazI,  Mayquette.  I»wer  row;  I'onieroy,  I'omeroy  seedling,  Cbaberte, 
Fertile,   Dean. 

Plate  XL  Varieties  of  walnuts — X,  Upiier  row.  left  to  right:  Franmay. 
Prince,  Wlltz,  Clatly.  I>)wer  row:  K]lwoo<l,  Cumberland,  Piacentla.  Per- 
sian (round). 


'The  hnttoin  row  In  each  Inslnnce  la  the  li'ncthwim-  niw  next  the  plate  l^gFod. 
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THE  PERSIAN  WALNUT  INDUSTRY 
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E.  R.  LAKE, 
Aivtlont  FomologUt,  Pomoiogical  CoUtetion*. 
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